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The Evolution of the Steam Engine 


HOMAS SAVERY in 1689 raised 

water by filling a vessel with steam 
and condensing the steam by playing 
cold water upon the outer surface of the 
container. The vacuum sucked the 
water up and it was displaced by 
another charge of steam. The lift was 
limited by the pressure that the prim- 
itive boiler and vessel could stand. 
Pressures as high as 150 lb. were used, 
but gave a lot of trouble. 


Desaguliers substituted the internal 
jet for condensing. 


Papin in 1690 proposed the use of a 
piston instead of allowing the steam to 
act directly on the water, but he tried 
to use one vessel for the boiler and 
cylinder, too. 


Newcomen in 1705 used the piston 
cylinder with a separate boiler and made 
an engine that, with low-pressure steam 
on one side of a large piston and a 
vacuum on the other, could raise water 
to a considerable height by working 
with a comparatively small piston at the 
other end of the beam. 


But he continued to use the cold jet 
inside the working cylinder for con- 
densing. 


The valves of his engine were ma- 


nipulated by hand. In 1713 a boy, 
Humphrey Potter, made the engine that 
he attended automatic by hitching the 
moving beam to the valves by suitable 
cords and latches. 


It was not until 1763 that James 
Watt, struck with the amount of heat 
that it took to warm up the chilled 
cylinder for the succeeding _ stroke, 
added the separate condenser, not only 
cutting down the fuel consumption, but 
clearing the way for the improvements 
that made the engine a practical prime 
mover. 


Between 1769, the year of Watt’s 
first patent, and 1780, numerous devices 
were proposed and tried for converting 
the slow reciprocating motion of the 
Newcomen and the new Watt engines 
to rotary motion. John Rickard took 
out a patent in 1780 for the crank, 
which drove Watt to invent the sun- 
and-planet wheel. 


And so it took a century to develop 
the engine, step by step, and each step 
now so obvious, from the crude con 
ceptions of Savery and Papin to a 
machine that even in the simple, limited 
way of those times 
could drive the Pe 


wheels of industry. - /gyj 
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Steam for Power, Heat and Process 


Generated by Waste Fuel 





PERATION of new plant proves economical. 

| capacity factory operation produces a 

balance between the waste fuel available and 

| the steam required. New plant occupies the 

same space as the old. Installation made with- 
out interruption to service. 











IANO actions are the products of the Thayer 

Action Company, of Rockford, Ill. They are made 

from hard maple dried in two 100 x 30-ft. vapor 
kilns, each having 10,000 sq.ft. of coil surface. The 
main factory is a three-story building having 108,000 
sq.ft. of floor space and a capacity of 500 actions daily. 
The hardware needed in the manufacturing process is 
made in a plant 500 ft. distant. 

Waste fuel is available in the form of sawdust and 
shavings. With the factory running at full capacity 
throughout a nine-hour day, there is almost enough 
of this waste to supply fuel for the generation of steam 
for the entire power and lighting load, ranging from 
300 to 400 kw. The exhaust steam from the engine 
is used for the dry kilns and heating. 

Steam had been supplied by two 1,500-sq.ft. hori- 
zontal return-tubular boilers and the power by a 150- 
hp. Corliss engine belted to a lineshaft. As the de- 
mand for the manufactured product increased, this plant 
became inadequate. Motor drives had been installed 
and current was being purchased to the extent of 200 
kw. per hour. Exhaust steam, not being available in a 
sufficient quantity to meet the demand, had to be sup- 
plemented by live steam, and there was an excess of 
waste fuel. 

A study of these conditions indicated that a new plant 
would be a paying investment. It was determined that 
an engine-driven generating unit that could carry the 
entire power and lighting load would meet the heaviest 
demand for exhaust steam during the heating season, 
and would require the use of all of the waste fuel to 
renerate sufficient steam, and during a light factory pro- 
duction it would have to be supplemented by coal. Dur- 
ing the summer there would be some waste of exhaust 
steam, but with the fuel costing a little more than the 
everhead on the gathering and burning equipment, this 
was not considered important. The estimates showed 
that an approximate balance could be established be- 
tween the power steam, the exhaust steam and the waste 
fuel available to produce this steam. The purchase of 
current would be eliminated, and the plant efficiency 
improved, so that a definite saving over former opera- 
tion seemed feasible. This is being demonstrated in 
the new plant that was installed in the same space as the 
old. The transfer was made from one to the other with- 
out interruption of service. 


The accompanying illustrations will give some idea 


of the equipment, the general arrangement of the new 
plant and the pains taken to make it attractive. Two 
toilers of the semi-inclined bent-tube type have re- 
placed the old fire-tube boilers. Each of these contains 
5.000 sq.ft. of heating surface and produces saturated 
steam at 160-lb. pressure. The boilers are equipped 
with rocking grates set in Dutch ovens and are topped 
by flat suspended arches meeting at the rear the stepped- 
in front walls. The long arch contributes to the rapid 
ignition of the waste fuel, so that much of it is burned 
in suspension. The inset front wall holds the gas close 
to the tubes of the first bank and passes to a guyed 
steel stack 72 in. in diameter and 100 ft. high. The 
furnace is 6 ft. 6 in. wide by 8 ft. 6 in. long. 

With the new boilers a change in the method of feed- 
ing the sawdust was effected. In the old system the 
collecting pipes led to a dust collector or cyclone on 
the boiler room roof and was blown directly into the 
furnace. Trouble developed in that the feed was irregu- 
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Fig. 1—Dutch oven furnace with rocking grate and two- 
feed waste fuel stoker 


lar and the introduction of too much cold air with the 
fuel lowered the furnace temperature. 

In the new system the fuel from the cyclone drops 
into a storage bunker provided with two feeding hop- 
pers at the bottom, from which the feeding spouts to 
the two inlets per furnace. These may be swung from 
one boiler to the other. The openings into the furnace 
ure 8x14 in. From the storage to the feeding hoppers 
transfer of the fuel is made by three screw conveyors 
to each hopper. This maintains an even feed, and the 
air, which is admitted through the ash doors of the 
furnace, is controlled more nearly in accordance with 
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Fig. 2 (righti—View of boiler 
room. New waste fuel chates 
shown at top of boiler at the 
riqnt. Notice instruments a 
foen-boiler installation 











Pia; 3 (left; — Section of the 

engine room showing the 450-kur. 

genervatoy driven by a 26x432-m 
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Fig. 4—Gage panel near engineer's desk giving oper- Fig. 5—Kight-panel ebony asbestos switchboard for the 


ating data of hoiler room Ge nerator and feeder control 








the requirements. An indication of the results is that 
the ‘CO, averages about 10 per cent, which is consid- 
ered remarkably good in the burning of shavings. 

Any excess of waste fuel is deposited in an overflow 
hopper on the boiler-room floor. A motor-driven fan 
returns this surplus to the bunker. To meet the short- 
ages in waste fuel, a storage of coal is provided. This 
coal is wheeled from storage, weighed on a platform 
scale and hand-fired into the furnace. 

Water for the boilers comes from a well. From a 
storage cistern makeup is introduced into an open-feed- 
water heater and forced by either one of two 10x53x12-in, 
single outside-packed plunger pumps to the boilers. 

Reference to the illustrations will show that this 
small plant is well equipped with instruments. On 
the boiler front are mounted a motor-driven CO, re- 
corder, a four-pointer draft gage to indicate the draft 
over the fire and at the uptake in the two boilers, and 
a boiler horsepower meter. The recorder and integrator 
of the boiler meter are mounted on a panel in the en- 
gine room. In addition, there are three recording in- 
struments to give the essential operating data, such 
as a pyrometer for uptake temperatures in each boiler, 
a thermometer to give feed-water temperatures and a 
recording pressure gage on the steam supply. All in- 
struments are mounted for a clear unobstructed view. 

To generate the current for power and lighting, a 
non-condensing unit was desired to operate at a fair 
economy during the summer months when some of the 
exhaust steam is not utilized. The selection made was 
a 26x32-in. 150-r.p.m. uniflow engine designed to ex- 
haust against a back pressure of 3 Ib. It is connected 
directly to a 450-kw. three-phase 60-cycle 440-volt gen- 
erator with a 20-kw. exciter having a chain drive from 
the end of the shaft. The engine is equipped with a 
combination throttle and stop valve operated from four 
different push-button stations, one in the boiler room 
and three in the engine room. Besides, there is an 
automatic speed limiting device which trips at 3 per 
cent overspeed. Bearing lubrication is effected by a 
gravity feed system and a forced sight-feed mechanical 
lubricator oils the cylinder. Other equipment in the 
engine room are two air compressors, one chain driven 
from a motor and the other steam driven to supply 
compressed air at 35 to 40 lb. pressure. 

A noticeable feature of the new plant is the neat and 
attractive appearance given by the floor finish, walls 
of brown, glazed brick and tile roof. The appearance 
is enhanced by an attractive eight-panel switchboard 
of ebony asbestos. Partitioned off in one corner of the 
room are lockers, a shower, lavatory and toilet facili- 
ties. A glass partition separates the engine and boiler 
room, so that all parts of the plant are readily visible to 
the chief engineer, John Golwitzer. 

Since the new power plant has been completed, the 
factory has not been operating up to capacity. Records 
for the month of April show a daily evaporation of 
100,000 to 125,000 Ib. of water, four-fifths of the total 
being the daily output and one-fifth the night load. The 
coal requirements have ranged from 2 to 23 tons a day, 
representing an evaporation of 20 to 25 lb. of water per 
pound of coal burned and indicating that from two- 
thirds to three-quarters of the present load is being car- 
ried by the waste fuel. These figures, of course, only 
show conditions as they existed during the month of 
April. As the production of the factory increases, more 
waste fuel will be available. The load also will increase, 
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but not in the same proportion, so that the waste fuel 
will practically meet the requirements. 

Power is indebted to Swords Brothers Company, sales 
and construction engineers, Rockford, Ill., who acted in 
a consulting capacity, for the information contained in 
this article. 





What Do You Know? 


SUBSCRIBER has sent in an answer to the 
column’s query, “What Do You Know?” saying 
that he feels that he knows but a little of engineering 
judging by the percentage of questions he can answer. 
However, he continues, he intends to absorb each printed 
question and answer. It is, of course, impossible for 
anyone to answer offhand every question asked; the 
editor confesses that he has had to eliminate a few 
questions for the reason that he did not know the an- 
swers. Regardless of how many questions you can an- 
swer, it is well worth the time to study both questions 
and answers, for it is by learning things that one be- 
comes a well-rounded engineer. Answers to the ten 
questions listed below will be found on page 50. Do 
not hesitate to challenge an answer if it seems incorrect. 
Ques. 1—Does the specific heat of calcium chloride 
brine vary with its density and temperature? 

Ques. 2—How did the terms “civil engineer” come to 
be used? 

Ques. 3—Who was Sadi Carnot? 

Ques. 4—What is a representative heat-transfer co- 
efficient for a surface condenser? 

Ques. 5—What prevents the injection water in a low- 
level jet condenser from flowing back into the engine, 
since the tail pipe is less than 34 ft. high? 

Ques. 6—Should a superheater safety valve be set to 
blow at a higher or lower pressure than is the boiler 
safety valve? 





Ques. 7—What type of ammonia condenser, shell- 
and-tube, double-pipe or bleeder-type atmosphere, gives 
the best heat transfer in a refrigerating plant? 

Ques. 8—What make of engine did Lindbergh use in 
his New York to Paris flight? 

Ques. 9—What was the name given to the first 
double-acting steam engine using unidirectional flow? 

Ques. 10—What is or was the highest steam pressure 
used in a commercial reciprocating steam engine? 
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Oil Cooler Cleaning Made Easy 


By WILLIAM H. BURTON 





HE simple apparatus described in this 

article facilitates the removal of oil sludge 
from oil-cooler tube bundles. Its installation is 
justified when a considerable number of coolers 
must be cleaned during the year. 











HE majority of oiling systems of today employ 

one or more coolers for reducing the temperature 

of the oil and maintaining it at the proper operat- 
ing temperature; especially is this true on turbine in- 
stallations. 

These coolers are generally arranged so that the 
water or cooling medium passes through tubes of brass 
or copper composition, and the oil passes around or be- 
tween baffles on the outside of the tubes and in a cast- 
iron casing. The inner heads or tube sheets, into which 
the tube ends are fastened, are also made of brass or 
some non-corrosive metal. This method of design keeps 
the water entirely in the non-rusting and non-corrosive 
side of the cooler, while the oil tends to preserve the 
cast-iron shell. Most of the oil coolers on the market 
today are made so that by removing the outer cast-iron 
heads and special joints on each end, the bundle of 
tubes, including the baffles and inner heads can be en- 
tirely withdrawn from the outer shell to facilitate the 
cleaning of the shell and also the oil side of the tubes 
and baffles. 


COOLER SHOULD BE CLEANED TWICE A YEAR 


No matter how clean the oil is kept or by what sys- 
tem or method it is filtered, it will be found necessary 
to clean the oil cooler thoroughly at least twice a year, 
as there is a film of sludge that is deposited on the oil 
side of the tubes, gradually reducing the efficiency of 
the cooler and preventing the proper heat removal from 
the oil. The time for cleaning of course depends on 
actual operating conditions as shown by the temperature 
reduction of the oil. In operation it is good practice to 
keep the water pressure used for cooling, below that of 
the oil; then, should a leak develop in the cooler, the 
water will not leak into and mix with the oil, causing 
its emulsification, but the oil will leak into the water 
and soon be noticed by a lowering of the oil level in the 
system. 

There are many ways of cleaning the bundle of tubes 
as removed from the cooler, but by reference to the 
illustration it will be seen how easy and efficient this 
System is compared to many of the old time methods of 
washing and cleaning. 

The open rectangular tank about 6 in. longer than 
the longest bundle of tubes in the plant is made of about 

in. stock and of the proper width and depth so that 


the bundle will be completely submerged about 12 to 
18 in. below the overflow pipe shown at the end of 


the tank. 





In the bottom of the tank are two supports to keep 
the bundle about 8 in. above the bottom of tank. 
On the wall near which the tank is set and above the 
tank are placed two eyebolts. By fastening two chains 
or }-in. cables to these eyebolts the bundle can easily 
be lowered into and removed from the tank without any 
trouble. 

On the side of the tank near the overflow end and 
about 4 in. from the bottom is connected a }-in. ejector 
the discharge of which is connected near the other end 
of the tank, as shown. A supply of low-pressure steam 
at 2 to 10 lb. should be made available to the ejector. 
The tank is filled up to the overflow pipe with water, and 
two to four pounds of tri-sodium phosphate and soda 
ash added. Steam is turned on to the ejector, which 
circulates the water below the bundle of tubes, and as 
the solution is heated to near the boiling point, it will 
gradually rise up through the tubes and baffles to the 
top surface of the water, carrying the oily sludge with 
it. The sludge will gradually work toward the overflow 
end of the tank, and as the volume of water is increased 
by the condensed steam used by the ejector, it will 
gradually discharge through the overflow and carry off 
all the oily sludge and foreign matter cleaned off the 
tubes. After three to four hours’ boiling in this man- 
ner, it will be found that the water is clear and clean, 
and on removing the tube bundle, the tubes will be found 
as clean as when first installed and can be blown off 


























] 
Over flow 
_ Tube bundle | 
y i 
Se So = : eee 
| i gett teste dpe =~ a = th ane : 
Steam q ye SESS 
i : | op 
supp! t i re 
CPPS (he SS eee 5 r i meet, 
r - T Se 
Ss ie ml 





fis iariiam 
. 0, oe 
Be Drain 


Tank for cleaning oil-tube bundles 


with compressed air or allowed to dry in a few minutes. 
A drain line at the bottom of the tank is used 
emptying the tank when boiling has been completed. 

During the time the tubes are in the process of 
boiling, all joints on the shell and heads, and also the 
interior of the shell, can be thoroughly wiped out and 
cleaned, so there will be no time lost in reassembling the 
cooler. 


for 


After assembly it is a good plan to put oil pressure 
on the cocler and with the drains or water connections 
open, make sure there are no oil leaks. This method is 
better than testing with water pressure as it insures 
against water on the oil side of the cooler. 

Coolers that are properly cleaned and inspected at 
least twice each year will be found to be very efficient 
and do the work for which they have been designed. 
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How a Variable-Voltage System 
Klevator Control Operates 





ARIABLE-VOLTAGE systems of  ele- 
vator control have been used for over 20 
} years, but did not come into favor until re- 
cently, when improvements have made them 
the most desirable methods of controlling high- 
speed elevators and they are finding wide ap- 
plication. In this story a detailed description 
is given of how one system operates. 











VARIABLE-VOLTAGE control system employs a 
generator for each motor. The armature of the 
generator is connected directly to that of the 

motor without any switching equipment in the circuit. 
The field of the motor is connected permanently to a 
source of excitation and the motor is started, stopped 
and reversed by controlling the field current of the gen- 
erator. This system provides a flexible type of control 
that can be applied to obtain wide ranges in speed. 

The earlier types of variable-voltage control as ap- 
plied to elevators had the serious objection of poor speed 
regulation; that is, the speed of the car for a given con- 
troller point varied through wide ranges with the load. 
In the modern variable-voltage control systems this 
difficulty has been overcome by special compounding of 
the generator, by a series exciter system or by intro- 
ducing special features in the control system that auto- 
matically cut resistance into and out of the generator- 
field circuit to assist in holding the speed of the motor 
nearly constant. 


SING ALTERNATING CURRENT 


Where alternating current is available, a squirrel- 
cage motor is used to drive the generator. For direct- 
current supply a shunt-wound motor drives the gen- 
erator. In all cases the motor and generator should be 
designed for the service. The motor should have good 
speed regulation and high efficiency, while the generator 
must be so designed that its voltage will respond quickly 
to changes in ficld current, or the operation of the ele- 
vator will be sluggish. Its efficiency should be high 
in order to keep the power losses to a minimum. 

Fig. 1 shows the elevator control panel and Fig. 2 a 
connection diagram for a Cutler-Hammer  variable- 
voltage controller for a traction elevator, with the power 
supplied from an alternating-current system. A 
squirrel-cage motor S driving a direct-current generator 
G furnishes the power to the elevator motor FE. This 
generator has its fields excited from a second motor- 
generator set consisting of a small squirrel-cage motor 
S’ and a shunt generator G’. The object of the separate 
exciter is to insure the excitation of the generator 
supplying power to the elevator motor and to make the 
voltage of the generator respond more quickly to the 
control and consequently the speed of the elevator motor. 

It also gives the generator a more constant voltage 


By CHARLES A. ARMSTRON 
under varying loads, consequently results in a more 
constant speed of the elevator motor. The generator 
also specially designed to have a constant-voltay 
characteristic. 

All the control equipment of the exciter set, moto 
generator set and elevator motor are electrically inte 
locked so as to insure proper operation. That is, the 
exciter set must be started before the motor generato 
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can be put into operation, and the motor-generator must 
be running before the elevator-motor controller ca: 
function. Attention will be called to these interlocks 
in the explanation of the controller circuits. 

The motor generator set and the exciter are arranged 
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r push-button starting either from the elevator con- closed. This will complete a circuit from L, line termina! 
oller or the alternating-current motor controllers. on the exciter-motor panel, through the start and stop 
hese push buttons are marked start and stop. Pushing button to C. From C the circuit is through the stop 
he start button, shown at the upper left-hand corner button on the elevator controller to C, and through the 
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Fig. 2—Diaaram of the controller connections, Fig. 1, alona with the starters for the 


motor-generator and exciter motors 


the elevator-motor controller panel or at the right- 


cable to C, and the governor switch on the motor-gen- 
and side of the motor-generator starting panel, will 


erator set to C, on the exciter-starting. panel, through 
cnergize coil M on the exciter panel. Assume that the coil M, contact C’ on the overload relays O’L’ to the L, 
lart button at the motor-generator starting panel is line terminal. 







Energizing this circuit causes contactor 
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M to close and connect motor S’ of the exciter set 
directly to the line. This motor’s circuits are from L, 
and L, terminals through the two overload relays O’L’, 
contact M and to the T, and T, terminals of the motor, 
through the motor windings to termina! T, and the L, 
line. This circuit being alive, the motor will start and 
the exciter set will come up to full speed. 

When contactor M closed, it also closed auxiliary con- 
tact M’, which connects K on the exciter panel to the L, 
side of the line. The circuit for coil M is then from the 
L, side of the line to M’, to K and the stop button on 
the motor-generator panel. From here the circuit is 
completed for coil M as previously explained. From 
this it is evident that as soon as contactor M closes the 
start button can be released and the contactor will hold 
closed. . 


OPERATION OF MOTOR-GENERATOR CONTROLLER 


After the starting circuit passes through the over- 
speed governor, it branches at O, one branch going to 
coil M, as already explained, and the other to terminal 
C, on the motor-generator starting panel. From C, the 
circuit continues to contacts S’, on contactor S, and S’ 
on contactor S,, through the coil of timing relay TR to 
contact C’”, on the overload relays OL, and to the L, line. 
This causes contacts T’ and R’ on timing relay TR to 
be closed. :Closing contact T’ completes a circuit from 
C, through coil S, to contact T’ around through C” and 
to the L, line. When this circuit is made alive, contactor 
S, closes and connects the two auto-transformers to the 
line. One circuit is from the L, side of the line through 
the left-hand overload relay, the left-hand auto-trans- 
former and contact on S,. The other circuit is from L, 
through the right-hand overload relay, auto-transformer 
and contact S, The two circuits are joined by the 
closing of the S, contacts and return to the L, side of the 
line. This circuit can be more clearly seen on the 
simplified diagram Fig. 3. Here it will be seen that 
with the S, contacts closed there are circuits from L, 
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Fig. 3—Simplified diagram of the motor- 
starting circuits 


and L, through the overload relay coils and auto-trans- 
formers to the L, line. 

When S, contactor closed, it opened auxiliary contacts 
S’, and closed auxiliary contacts S”,. The latter com- 
plete the circuit for coil S, from C, through contacts S”,, 
coil S, to contact R’ on the timing relay TR and to the L, 
line. Closing contactor S, connects the motor to the 65 
per cent voltage taps on the auto-transformers. These 
circuits are from L, and L, line, through the overload 
relays to the 100 taps on the transformers, through 
the windings to the 65 per cent taps and through con- 
tactor S, to T, and T, on the motor, through the motor 
windings and to the L, line. This will be more clearly 
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understood by referring to the elementary diagram 
Fig. 3. With the four S, and S, contacts closed, on: 
circuit is from L, through the transformer to 65, thé 
motor winding to L, line. Another circuit is from L 
through the transformer to 65, the motor winding t 
line L,. The motor current flowing in the sections o 
the transformer’s winding between 100 and 65 in 
creases the magnetic field of the transformers to wher 
the counter-electromotive force induced in the winding 
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Fig. 4—Simplitied diagram of speed-requlating 
relay circuits 


sections between 65 and S, is increased to a value 
where these sections of the windings also supply a cur 
rent for the motor. The direction of this current is 
from S, to 65, through the motor windings back to S.. 
From this it will be seen that this is the operation of 
the standard type of auto-transformer in starting an 
induction motor on reduced voltage. 

Upon closing, S, contactor opened auxiliary contacts S’, 
and closed contacts S”,. Opening contacts S’, interrupts 
the circuit to the coil of timing relay TR, and this relay 
starts to open but is retarded by a dashpot, to allow the 
motor time to start on the low voltage.. Contact T 
opens first and opens the circuit to coil S, and causes 
this contactor to open. When contactor S, opens, it 
closes auxiliary contacts S’, to complete a circuit for S, 
coil. This circuit is from L at the bottom of the con- 
troller through the S”, auxiliary contacts on S, contactor, 
the S’, auxiliary contacts on contactor S,, coil S, and to 
the L, line. Energizing coil S, causes this contactor to 
close and connects the motor directly to the line. 

When contactor S, opened, it interrupted the circuit 
to coil S, that passes through contacts S”, but this cir- 
cuit is completed by closing of S”, contacts. This cir- 
cuit is from L terminal to S”, contacts through coil S,, 
contact R’ on relay TR and to the L, line. This causes 
S, contactor to hold closed until contact R’ or relay TR 
opens. This relay should be timed so that R’ opens 
shortly after S, closes. Closing of S, opens auxiliary 
contacts S’, and closes S”,. Opening of S’, contacts also 
interrupts the circuit to the coil of relay TR so that this 
relay cannot close when contactor S, opens and closes 
contacts S’,. Closing contacts S”, completes a circuit for 
coil S, from L through these contacts to S’,, coil S, to 
the L, line. This provides a circuit for coil S, when S 
has opened and interrupted the circuit at contacts S”,, 
so that S, contactor will remain closed until its coil cir- 
cuit is broken by pushing one of the stop buttons, by 
the overload relay opening contact C”’, by the function- 
ing of the overspeed governor on the motor-generator 
set, contactor JJ on the exciter set opening or by failure 
of the line power. 

When contactor S, closed, it also closed auxiliary con- 
tacts S, which are in series with the control circuit of 
the elevator motor, so that this controller cannot be 
made to function unless the motor-generator set and 
exciter set are running. 

On this system of control the armature of the gen 











July 12, 1927 


erator is tied permanently to the armature of the ele- 
vator motor. This circuit can be followed from the GL, 
terminal of the generator to the A, terminal of the ele- 
vator motor, through the motor’s armature into cable 
A and to terminal A, at the top of the control panel, 
into cable C and through the coil of relay RR, into cable 
C and to terminal GL,, into cable B and to the GL, 
terminal of the generator. The control of the motor is 
accomplished by the control of the generator’s field cur- 
rent as will be subsequently shown. 


OPERATION OF ELEVATOR CONTROLLER 


The motor field is excited all the time that the ex- 
‘iter set is running and switch S on the elevator-control 
panel is closed to the up position. This circuit is from 
the LL, terminal of the exciter to the right-hand top 
contact of switch S through resistance MV field-relay 
coil FR to terminal F’, at the top of the panel. From 
this terminal there are two circuits; one is into cable A 
and to F’, on the motor-field coils, through this winding 
and back to the F’, terminal at the top of the panel, the 
top contact on relay WF to the top of fuse F’, the left- 
hand side of switch S and to the LL, terminal of the 
exciter. Resistance MV is introduced into the motor- 
field circuit when the motor is not running, so as to 
reduce the power consumption. Relay FR is used to 
insure that the motor field is excited before the gen- 
erator voltage can be applied to the motor’s armature. 
As will be seen later, the control circuit passes through 
contact C’ of relay FR, and unless this contact is closed 
the controller cannot function to start the motor. 

As previously mentioned, there are two circuits from 
terminal F’, at the top of the control panel, one of which 
has been traced. The other circuit has to do with short- 
circuiting the motor’s field winding through resistance 
FX when switch S is opened to disconnect this winding 
from the generator. When switch S is closed to the 
down position, it completes a circuit from F’, terminal at 
the top of the panel through resistance FX, the bottom 
left-hand side of switch S to the top contact of relay 
MF, back to F,, on the motor field winding through this 
winding to F, terminal at the top of the panel. Con- 
necting the field coils through resistance FX prevents 
a high voltage being induced in this winding when it 
is disconnected from the line. Switch S is so arranged 
that the bottom contacts close before the top contacts 
open, thus preventing the field circuit being opened. 

DIRECTION-SWITCH COIL CIRCUITS 

With switch S closed to the up position, the control 
circuit is from LL, on the exciter generator to the right- 
hand side of switch S through fuse F’’, into cable C and 
to terminal N, at the top of the panel. From terminal 
N, the circuit continues to N.-N, on the up overtravel- 
limit switch to N\-N on the down overtravel-limit switch 
to the junction box in the hoistway. In this junction 
box the N circuit branches. One of these returns to N 
terminal at the top of the panel. From this terminal 
one branch goes to the level on the test switch and an- 
other goes to the left-hand contact of the FR field- 
resistance switch. Both of these circuits are open and 
need not be considered further at this time. Returning 
to the junction box in the hoistway, the other branch of 
the N circuit goes to the car switch and forms the com- 
mon circuit for the three up-direction and the three 
down-direction circuits from this switch. 

With the car switch thrown to the down position, the 
first circuit picked up is No. 1. This circuit is to the 
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junction box on the car where it branches. One branch 
is directly to the junction box in the hoistway, to 
terminal 1 at the top of the panel and to D’, contacts, 
on the D, down-direction switch, where it ends for the 
present as this contact is open. The other branch of 
No. 1 circuit from the junction box in the ear is to 1 
on the terminal down limit switch, through this switch 
to terminal 10 on the top of the panel board. From 
this terminal one circuit goes to 10 on the test switch, 
which is open. The other circuit is through the U 
auxiliary contacts on the up-direction switch U,, coils 
D, and D. of the down-direction switches, coil MF of 
the motor-field relay, coil FB of the field-brake relay, 
contact C’ on the open-field relay to terminal NX at the 
top of the panel. From N the circuit goes through the 
safety switch on the car to the overtravel down hoist- 
way limit switch, and through the left-hand pole of this 
switch. 

If hoistway-door contacts are used, the circuit will 
be through these switches to XY, on the up overtravel 
limit switch as indicated by the dotted lines. Where 
the door contactstare not used, the circuit from the down 
overtravel limit switch is to the junction box in the 
hoistway and to X, on the uptravel limit switch, through 
the right-hand pole of this switch, then through the 
governor switch and into cables D and B and to the X, 
terminal at the bottom of motor-starting panel for the 
motor-generator set. From here the circuit continues 
through contacts S on switch S,, which was closed when 
this switch was closed. Unless auxiliary contact S is 
closed and the motor-generator operating, the control 
cannot be caused to function from the car switch. 

From auxiliary contacts S the circuit is to X, at the 
bottom of the motor-starting panel and to X, at the 
top of the elevator controller to fuse F’ and the left- 
hand side of switch S to the LL, side of the exciter. 
Energizing this circuit causes the FB and the MF 
relays and the two up-direction switches D, and D, to 
close. Closing of the FB switch performs two functions, 
namely, short-circuits resistance MV out of the elevator 
motor field circuit, which allows this field to come up to 
full strength as determined by the exciter voltage. This 
switch also closes the brake-coil circuit. 


BRAKE-COIL CIRCUIT 


The brake-coil circuit is from the right-hand side of 
switch S to the center contact on F'B switch, to the left- 
hand contact on this switch through the brake coil to 
BR, terminal at the top of the panel, through the con- 
tact on the MF relay, the top end of fuse F’ and to the 
LL, side of the exciter, which energizes the brake coil 
to release the brake. 

A circuit for the field coils of the main generator is 
provided from the LL, side of the exciter to the top end 
of fuse F” to resistance V. Through part of this re- 
sistance, the contact of D, switch to the top side of the 
contact of U, switch, through the discharge resistance 
to the contact of D, switch. From the contact of U 
a circuit also goes to the GF, terminal of the generator 
field, through this winding and returns to the contact of 
D, switch. The circuit then continues through the re- 
sistance 11 to 5 of FR, switch and resistance 5 to 1 on 
FR, switch, through the contact of MF relay to the left- 
hand side of switch S and to the LL, side of the exciter. 
This completes a field circuit for the generator, and it 
begins to build up its voltage and the motor’s armature 
starts to revolve at a slow speed. 

With the car switch on point 3, a circuit is made for 
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the coil of contactor FR, from 3 on the car switch, 
through the slow-down contact on the limit switch to 
terminal 30 on the top of the control panel. One circuit 
trom this terminal is to 30 on the test switch, which is 
open. The other circuit from 50 is to the U’, auxiliary 
contact on the up-direction switch U,, through this con- 
tact and coil FR, and contact C’ on relay FR to X and 
is completed as previously explained. Energizing this 
circuit causes coil FR, to start closing its contacts, the 
time for which is regulated by a dashpot. Contacts A’ 
and 1’ close first. Closing 1’ short-circuits the section 
of resistance between 1 and 2. The A’ contact provides 
a circuit for the slow-speed point of the control without 
yoing through the car switch, through contact A’, con- 
tacts D’, on the D. switch, which were closed when this 
switch closed. From contacts D’, the circuit is to 1 on 
the limit switch and through coils D,, D,, MF and FB 
as previously traced. This circuit causes the direction 
switches D, and D, or U, and U, to remain closed, even 
if the car-switch is.centered, until contactors FR, and 
FR, have opened and put the resistance back into the 
yenerator-field circuit. This prevents opening the direc- 
tion switches with full current in the field-coil circuit 
and causing abrupt stopping of the elevator. By cutting 
the resistance into the yenerator-field circuit before 
opening it, a smooth slowing,down of the car is obtained. 

As switch FR, continues to close, the resistance is 
eut out of the generator-field circuit and the motor in- 
creases in speed as the generator voltage builds up. 
When contact 5’ closes, it completes a circuit for coil 
FR, if theecar switch is on point 5, which is the high- 
speed point. This circuit is from 5 on the car switch 
to 5 on the landing limit switches, through the fast- 
down contact on this switch to 60 on the controller, 
through coil FR, and contact 5’ on the FR, switch to the 
LL, side of the exciter. Energizing coil FR, causes 
it to close contacts 6’ to 11’ and cut out the remainder of 
the field resistance, and the generator comes up to full 
voltaye and the motor to full speed. 

SPEED-REGULATING RELAY 

As previously mentioned, one of the objections to the 
earher type of variable-voltage control was the poor 
epeed regulation. This difficulty is overcome in the con- 
troller Fig. 2 by the use of relay RR. On this relay 
there are two windings, one which is in series with the 
motor and generator and a shunt winding connected 
across the generator leads as shown in the simplified 
diayram Fig. 4. During the period of lifting a load 
the two windings assist each other and contact C is 
closed, thus short-circuiting the section of resistance be- 
tween V. and V, out of the generator-field circuit. This 
increases the voltave of the yenerator, which in turn in- 
creases the current through the motor’s armature to 
maintain its speed. When a heavy load is being lowered 
in the car, the motor is converted into a generator and 
supplies a current through the generator. Under these 
conditions the polarities of the two coils on relay RR 
oppose, allowing contact C to open and put resistance 
V-V. into the yenerator field circuit. This reduces the 
voltaye of the generator and allows the current supplied 
by the motor to increase and therefore increases the 
retarding effect of the motor to maintain a constant car 
speed. 

If for any reason the motor generator were to over- 
speed, a governor switch on the machine shaft would 
open and shut the machine down. 

On appreachiny the terminal landings, the terminal- 
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landing limit switches are opened and the cars slowe: 
down and stopped in much the same way as stoppin: 
from the car switch. These switches are on top of th: 
car and are operated from a cam in the hoistway. Oi 
the down motion first limit switch 5 is opened, whic} 
causes FR, field switch to open. Following this, limit 
switch 3 opens and drops out FR, field switch. Thi 

brings the car down to a very slow speed, when limi 

switch 1 is opened and causes the down-directi 

switches, FB switch and MF relay to open, applies th: 
brake and stops the car. In the up motion the function 
ing of the control is the same as in the down, exce} 

switches U, and U, close instead of D, and D,. The over 
travel hoistway limit switches function when for am 
reason the car passes a terminal landing a short dis 
tunce. These are emergency limits and come into opera- 
tion only when the other limits fail to stop the car. 


Answers to What Do You Know’* 


Ans. 1—The specific heat of calcium-chloride brine 
varies with its density and temperature. These varia- 
tions are given in the form of curves in a bulletin of the 
Bureau of Standards. 

Ans. 2—Engineers in the military forces were th: 
first to devote attention to bridge building, road mak- 
ing, etc. In time men in civil life took up similar work, 
and to distinguish them from military engineers they 
were termed “civil engineers.” 

Ans. 3—Sadi Carnot was an engineer officer in th: 
French army, born 1796, who wrote a pamphlet on 
means for improving the steam engine, in which he an- 
nounced what was later to be known as the second la\ 
ot thermodynamics; that is, that work is done only when 
heat passes from a hot to a cold body. Carnot’s nam: 
is associated with his perfect-engine cycle, the efficiency 
of which depends solely upon the temperature of the 
source and the temperature of the receiver, 
Ve when T, and T, are the absolute temperature of 


being 


the source and receiver, respectively. 

Ans. 4—The heat transferred per sq.ft. per deg. of 
temperature difference per hour depends upon the water 
velocity and other variables. A fair value is 350. 

Ans. 5-——The velocity of the water down through the 
nozzles is enough to overcome the atmospheric pressure 
on the hotwell which tends to raise the water in the 
down pipe. To prevent flooding when stopping the 
engine, a float valve and vacuum breaker is used. 

Ans. 6—The superheater safety valve should be set 
to blow at a pressure below that for which the boiler 
valve is set. This protects the superheater, for in cast 
the main stop valve at the turbine is closed, the steam 
would be relieved through the boiler safety if it were 
set lower than the superheater valve, and as no steam 
would be flowing through the superheater tubes they 
might be damaged. If the superheater safety valve 
relieves first, the flow of steam will keep the tubes from 
burning. 

Ans. 7—Tests indicate that the shell-and-tube con- 
denser has the highest heat transfer. 

Ans. 8—A Wright air-cooled radial engine. 

Ans. 9—This double-acting engine was familiarly 
known in England as the Cleveland. This was in the 
middle of the last century. 

Ans. 10—Jacob Perkins used steam at 1,200 Ib. with 
a London pumping engine in 1812. 


Che questions may be found om page 44 








July 12, 1927 


POWER ol 


High-Pressure Turbines 


in Industrial Power Plant 


HE publicity given to the use of high steam 

pressures in the newer central] stations may have 

caused many to believe that industrial plants were 
not following this modern trend. This is by no means 
true, for most of the plants installed during the last 
two years have made use of high pressures. 

It is not surprising that high first 
introduced in central stations. Industrial plants since 
the war have until recently been overpowered, and there 
was little inducement to build new power plants. The 
possible savings were large when considered on a per- 
eentaye-of-power cost basis, but after all, power is a 


pressures were 


minor item in the 


Faetory 
Packard Motor Co 
Vaeo Chlorine Co 
Sement Solvay Co 
Monsanta Chem. Co 
Dow Chemical Co 
Raritan Copper Co 


Andes Copper Co 
U.S. Gypsum Co 


New York Steam Co 


National Metal Molding Co 


Standard Oi] Co 
Lincoln Oil Co 
Standard Oil Co 


cost 


of manufacture. 


RECEN' 


Pow 
Detroit, Mieh 
Charleston, Ww Va 
Buffalo, N.Y 
FE. St. Louis, Tl 
Midland, Mich 
Perth Amboy, N. J 


Chile, S.A 
Oakfheld, Calif 


New York City 
Ambridge, Pa. 
Whiting, Ind 
Robinson, Hl 
Bavonne, N. J 


As long as 


HIGH-PRESSURI 


service 
Nutomobiles 
Chemicals 
Chenneals 
Chemicals 
Chemicals 
Copper refining 
Copper refining 
Ciypsum 


He iting 
Metal working 
Oi) refining 
Onl refining 
Ohl refit 


nig 
Vacuum Oil Co Paulsboro, N. J Oi) refining 
Mead Johnson & Co Evansville, Lid Paper 
(iilbert: Paper Co Menasha, Wis Paper 
Chesapeake Corp Westpoint, Va Paper 
e r ye > Port Arthur, Ont Paper 
Cons. Wt. Pr. & Paper Co Wisc. Rapids, Wisc Paper 
Phe Eagle Paper Co Joliet, I} Paper 
St. Lawrence Paper Mills Three Rivers, Canad Pape 
International Paper Co Livermore Falls, Me Pape 
Pan) A. Sorg Paper Co Middletown, Ohi Pape 
W. Va. Pulp & Paper Co Covington, Va Paper 
Montana Dakota Power Co Glendive, Mont Power and heating 
Consumers Power Co Grand Rapids, Mic Power and heatir 
R. J. Reynolds Winston-Salem, N. ¢ Pobaec 


marginal profits were large, money could be more profit- 
ably invested in equipment, etc. Lately, 
margins have decreased and power savings have become 
worth while. 

Likewise, the increase in factory output has required 
a greater 


production 


power consumption, necessitating additional 
generating equipment. In certain industries, notably 
that of paper, the old low-pressure engines have been re- 
tained and new boilers have been added to supply high- 
pressure steam to new turbines, which in turn exhaust 
into the old low-pressure engines. The savings by this 
double-duty operation have been enormous. 

As the tabulations show, the paper industry has in- 
stalled the of high-pressure tur- 
bines, followed by the copper refining and the oil refining 
installations. 


greatest percentage 


Copper mining is an industry that operates on a close 
marginal profit, for the profit per ton of ore handled is 
not high. Economies in the power plant are essential 
and the drift to high pressure is marked, all recent 
refineries having installed 
turbines. 


high-pressure hoilers and 





v 


It is somewhat surprising that so few heating plants 
have made use of high pressures. With an arrangement 
whereby power generated by high-pressure steam could 
be sold and the exhaust put into the heating mains at 
100 to 200 Ib., the efficiency of such heating plants would 
be exceedingly high. 

The majority of these high-pressure turbines are of 
the extraction type. The bleeding pressures range from 
165 Ib. down to as low as 2-Ib. gage, and in one case, 
that of the Raritan Copper Co., 
three different pressures. 


steam is withdrawn at 


In several recent installations where old low-pressure 
equipment was retained, a balance between the high- and 


rURBINE INSTALLATIONS 
Initial Stean Bleeder 
Lurbine Pressure, Potal Steam, 
Capucit Lb. per Temp., Lb. per exhaust 
Inv Sq iIn Deg Sq In., Gage Conditions 
1 6,000 300 572 85 17.7 on. vacuum 
| 2,500 400 645 Non-condensing, 7 th 
| 00 400 700 Non-condensing, 160th 
l 1.500 200 488 90 27. 9-in. vacuum 
1 4,000 350 635 150 and 10 26-in. vacuum 
| 4,000 3605 639 2 $7. 7-in. vacuum 
? — 5,000 165-30 and 2. 28. 4-in. vacuum 
2 —- 3,000 350 636 10 28.9 in. vacuum 
! 750 300 650 Non-eondensing, 20 th 
| 100 
2 3,000 265 411 150 Non-eondensing, 5 Ib 
400 547 125 Non-eondensing, 50 Ib.’ 
3 1,500 400 700 Non-eondensing, 140 tb 
2 1,000 250 506 125 28-in vacuum 
1 ~ 2,500 350 636 Non-condensing, 115 tb 
| 4,000 400 536 Non-eondensing, 190 Th 
| 00 300 417 10 27. 9-in. vacunm 
250 531 Non-condensing, 10 tb 
1 1,500 425 554 Non-condensing, 135 Tb 
1 2,500 c 10 and 25 28 9-in. vacuum 
| >, 000 350 686 125 and 25 28 9in. vaeuur 
| 300 300 622 15 28-in. vacuum 
6 500 200 488 Non-ceondensing, 15 th 
| 4.000 400 608 Nor condensing, 125 Ib 
2 -5.000 375 692 0 and 20 27. 9-in. vacuum 
| 4.000 400 635 150 Non-condensing, 20 Jb 
l 2.000 250 531 20 Condensing 
| 1.500 325 629 100 and 50 Non-eondensing, 5 Ih 
1-- 2,500 350 636 10 27-in. vacuum 


low-pressure steam is obtained through a control mech- 
anism which so regulates the high- and low-pressure 
steam flows that the minimum amount of steam goes to 
the condenser. 

Regenerative heating so far has been confined to the 
central the that in the in- 
dustrial plant the hot returns from the process are ample 
for feed-water heating. 


station: this is for reason 





IN VERY SMALL TURBINES OIL RINGS ARE USED for 
the lubrication of the bearings. In medium or larger 
size turbines oil rings are often used for supplying o1] 
in starting, but after the machine has gathered speed a 
pump geared to the shaft supplies oi] under pressure for 
the bearings. In large machines there are sometimes 
auxiliary steam-driven pumps for use in starting the set, 
which also may be started up automatically in case any- 
thing happens to the main oil pump. In some turbines 
oil is fed by a gravity system, but such a svstem is not 
common in this country. In some large machines the 
manutacturers do not provide oil rings, but arrange oi! 
holes where lubrication can be supplied. 
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Welding Applied to Generator Frames 


Above—Lairge 
constructed from steel plate elee- 
trically welded 


generator stato 


Left—Close-up of welded stator 
frame for a 4,500 hp. 450 rpm. 
motor 






Below—Shop floor view at the 
General Electric Co., showing a 
number of generator stator frames 


be ng electrically welded 
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Above—This mammoth roller bear- 
ing is the largest ever built by the 
Timken Roller Bearing Co. and is to 
be used on the largest compeb* mill 
in the world. It has a bore of 
an outside diameter of 61 9 16 in., 


42 in., 
and weighs over two tons. At a shaft 
speed of 30 rpm. it will support a 
load of 2,750,000 lb., although it is 
only 138 1/4 in. wide. The 
of the 
all loads to be carried, vegardless of 


tapere d 
construction bearing permits 
direction, without the use of special 
thrust bearings. 


*\X compel 


» mill used 1 rind burned 
it clinker 


larqe rnlet wat 


Right T he 
casting for the 


CP-DO02N 


62 200-sq.1f. COnN- 


denser seen in. the background 
11% ighs 36,000 lb. The condenser of 
which this forms a part is ned ly 


24 ft. high, weighs 600,000 Ih. and 
has a total of 10.840 one-inch diam- 
cter tubes. Two of these giants are 
to be installed in the Colfax Station 
in Pittsburgh. 


tet 4 gg 
lana 
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Photo courtesy Westinghouse Electric & Manufacturing Co. 
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Oil-Engine Research 


at Pennsylvania State College 


HE principles underlying the solid injection of 
fuel into oil-engine cylinders has been studied at 
the Langley Memorial Laboratory, Langley Fields, 
Va., but the investigations have been limited to hivh- 
speed engine operation. Studies of mechanical injection 
in slow-speed engines have been confined to those carried 
on by individual builders, and necessarily it has been 
impossible for these to cover the entire field. Conse- 

















Fig. 1-—Indicator used in the tuvestigations 


quently, the Engineering Research Station of the Engi- 
neering Department at Pennsylvania State College 
decided to enter upon this field of research, Prof. P. H. 
Schweitzer being placed in charge. 

Inasmuch as the college was not prepared to supply 
all the necessary funds, various engine builders were 
requested to manufacture certain parts of the experi- 
mental apparatus. 

A pressure cylinder containing air at any desired 
pressure is employed. This is of cast iron and is de- 
signed to withstand pressures up to 800 Ib. per sq.in. 
and contains two glass side windows as well as an 
opening at one end into which is fitted the injection 
nozzle. Photographs are not taken of the spray, but it 
is studied by the investigator who looks through one 
window while a light passing through the second window 
luminates the spray. 

As it is quite desirable to have a curve or diagram 
showing the pressure changes during an_ injection 
period, an indicator was needed. Unfortunately, exist- 
ing ones were found to be defective in that they 
possessed too much inertia, too high a frictional resist- 
ance, ete. 

Steps were taken to design a new indicator with 
these objectionable features eliminated. The indicator 
appears in Fig. 1, while in Figs. 2 and 8 are shown the 


Indicator mechanism and the method of operation. 


The main principle of the indicator is the use of a 
number of pressure registering elements instead of a 
single one. Each of the six diaphragms is set for a 
different pressure, and at the instant the pressure 
reaches a predetermined point, electric contact is mad 
which is recorded in a rotating drum. The contact is 
maintained as long as the pressure exceeds that fer 
which the diaphragm is set, and during that time the 
corresponding spark needle on the drum punctures the 
paper at each spark, producing a row of holes. In this 
way a number of lines are produced, the length of each 
corresponding to the time interval during which the 
pressure exceeds the pressure for which the respective 
diaphragm is set. Using six diaphragms, which deflect 
at, say, 200, 400, 750, 1,200, 2,000 and 3,000 Ib. per 
<q.in. pressure, respectively, 12 points are obtained, 

















6 for the ascending and 6 for the descending curve, 
indicating the time at which these pressures were-passed 
during the injection. The connection of these twelve 
points into a continuous curve, giving a time-pressure 
diagram, offers no difficulty. The electrical recording 
is practically instantaneous, and since the movement ot 
the diaphragms is but a few thousandths of an inch, the 
inertia effect is negligible. 

The central chamber, which is made of the smallest 
practical volumetrie capacity. communicates on one hand 
with the oil line of which the pressure is to be indicated, 
and on the other hand with the six diaphragms which 
are equally spaced on the circumference of a circle of 
2 in. diameter. The diaphragms are made of hardened 
Swedish spring steel, 0.012 in. thick and the supported 
diameters are 2, ‘} and ‘° in., the smaller diameters 
being used for the higher pressures. 

Each tappet is loaded by a spring, the pressure of 
which can be adjusted by # nut. For the highest pres- 
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sures there is not sufficient space to permit the use of 
helical springs of sufficient stiffness; therefore, springs 
consisting of a number of rings are used. One of these 
springs is shown in cross-section at the right side of 
the indicator in Fig. 3. 

Adjustment of the spring pressure is obtained by 
means of a hand pump and pressure gage. The pump 
brings up the pressure gradually, and when the gage 
indicates the desired pressure, an indicator spring is 
edjusted to cause the point to make contact. The other 
springs are calibrated at higher pressures, successively. 

In Fig. 2 is shown the entire indicator mechanism, 
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mjector equipment 


including the interrupter motor, the paper drum motor, 
coils, resistances, and the indicator instrument. 

The steps in the research procedure are as follows: 
3 is operated until the 
desired injection pressure is registered on the gage. A 
lever is then shifted to cause the injection valve cam H 
to be rotated by the motor through a clutch. At the 
proper instant the valve | inject a 
charge of oil into the chamber J. This spray impinges 
disk, the disk is transferred 
through the lever A to a small mirror and a large 
stationary one, onto a Fig. 5. The 
deflection of the ray along the scale is then proportional 


The hand pump shown in Fig. 


spray opens to 


and swing of this 


) ‘ 
Oma 


scale as shown in 
to the swing of the disk and to the energy in the oil 
spray. The afford 
studying the spray formation, 
M will permit parts only of 
hamber for examination. 

At the the mechanism will be 
started and changes in the oil pressure will move one 


glass windows means of 


visually 
an interferometer 
the 


and 
the 


sprav to enter 


same time indicator 


iy more of the diaphragms so that contacts are made. 


This allows a current to flow to coils #, 


one of the 
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which in turn produces a high-voltage current in the 
primary coils. An interrupter, not shown, breaks the 
secondary current at a high rate, so that the high-ten- 
sion current appears as a series of sparks which punc- 
ture a paper rolled on the drum F. This drum is 
revolved at a constant speed and the varying pressures 


in the indicator in turn move each of the indicator 
springs, with the result that the drum paper carries 
lines of varving length, the length of each denoting 


the time during which the oil pressure was equal to 
or above the particular spring pressure. 

Varying injection chamber pressures are used, the air 
being supplied by a set of air bottles kept charged from 
a triple-expansion compressor. 

It is not presumed that the spray formation in the 
chamber is identical with that obtainable in an engine 
eylinder. However, in the actual engine the spray Is 
so subject to such variables as turbulence, piston speeds, 
charge density, that the 


ete., study of sprays can- 
not be along basic lines. In the colleye’s work the 
character of the spray is undisturbed by any factor 


other than air and oil pressure. 

The results obtained will be made public from time 
to time through the Engineering Station’s bulletins. — [t 
is understood that manufacturers who desire certain 
aspects of the problem to be examined, are encouraged 
to outline their wishes and, if possible, suitable studies 
will be made. 


Locating Crank Dead Centers 


Most textbooks state that for putting the engine ou 
dead center the engine always must turned in the 
direction that it is to run, in order to have the lost 
motion make itself felt in the same way as under run- 
Bing conditions. 


be 


if this method is followed by apply- 
ing a turning force to the flywheel, the crankpin is 
pulling the piston through the medium of the connecting 
rod during that part of the stroke where, on the other 
hand, with the engine in actual operation under steam, 
the piston would be pushing the connecting rod, and 
pushing the piston where under steam the piston would 
be pulling the crank. 

This method of finding the dead-center position of 
the crankpin is in error, although it is recommended in 
books on engine operation. While the engine should be 
turned the running direction when adjusting 
the valves, to find the crankpin positions of dead centers 
it should be turned in the opposite direction. 
equality 


over in 


To obtain 
for location of the dead-center 
position halfway between the tram each in- 
stance for either dead-center, the looseness of the crank- 


of the distance 


marks in 


pin and crosshead pin in their brasses must be taken 
up in the same direction as the running. 

To locate the crank dead-center positions, the engine 
is turned backward until some 10 to 15 
dey. ahead of dead-center. A mark is made on the cross- 
head and in line with a similar mark on the guide. A 
tramme!l or rule is placed on the floor with its end almost 
touching the flywheel rim and a mark is made on the 
rim. The engine is turned over until the mark on the 
crosshead passes the mark on the guide and is then 
turned back until the mark again comes up to the mark 
on the guide. A second mark is made on the flywheel 
rim in line with the end of the rule. Now the distance 
between these two marks is bisected and the engine is 
turned over until the 


the dead-center position. 


the crank is 


rule cuts the bisector, thereby 


locating 
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Priming in Cross-Drum Water-Tube 
Boilers 


By A. BEMENT 


SE of baffling in drum to eliminate the tendency of 


the cross-drum water-tube boiler at high rates of 


evaporation to discharge water with the outgoing steam 


IRTY boiler water results in violent ebullition, 
which causes water to be projected into the flow- 
ing steam to such an extent that it may not at 

all drop out of suspension but be carried along. High 
water acts in much the same way. In modern electric 
power plants boiler water is clean; in fact, in some 
cases so clean that tubes are never turbined and the 
water line is held at normal by automatic regulation. 

Steam flowing at high velocity has a marked tendency 
to carry water with it. If the velocity of flow be low, 
the water will drop out of suspension. In _ plants 
equipped with reciprocating engines, the irregular rate 
of steam flow at the valve opening results in a drop in 
pressure in the steam line that extends back to the 
boilers. This drop in pressure in the boiler, although 
slight and of brief duration, results in the liberation 
of enough steam during this short interval to raise the 
steam production to several hundred per cent above the 
average. Upon the closure of the engine valve and 
interruption of the flow of steam, the pressure in the 
boiler builds up to normal; thus the production of steam 
during one stroke of the engine ranges from zero to 
a high peak. These rushes of steam at high velocity 
entering the drum are likely to, and do, carry water 
along. 


INFLUENCE OF SUDDEN LOAD DEMAND 


It is often noticed that a sudden and strong demand 
for steam on a boiler raises the water line and that 
water is carried over. The reason for this is that the 
reduction in pressure permits the rapid evaporation of 
steam, and as the volume of steam is greater than that 
of the water, it increases the volume of the apparent 
liquid contents, causing the water line in the glass to 
rise. The velocity of the flowing steam plays an impor- 
tant role in causing priming. 

In the modern turbine plant there conditions do not 
exist. The boiler water is clean, the water line is well 
maintained and the steam flow from the boilers is uni- 
form, all favorable for dry steaming. On the other 
hand, the boilers are worked at much greater output 
than formerly, and while the steam flow is uniform, 
its velocity is greater than with the average intermit- 
tent flow from boilers serving reciprocating engines at 
the capacity that boilers were formerly operated. — It 
follows that the water carried out of boilers operated 
under these modern conditions leaves at a continuous 
rate rather than in intermittent quantities. 

With reciprocating engines a “shot of water” might 
knock off a cylinder head or make its presence evident 
in various similar ways. With the steam turbine plant 


none of these evidences of water with the steam is 
available and much water may pass out of the boiler 
with the steam at a constant rate without being ob- 
served, the evidence being the deterioration and scaling 
of turbine blading, dirt in superheaters, strainers, 
lines, ete. 

Experience with cross-drum boilers that serve tur- 
bines has demonstrated that the discharge of water with 
the steam is serious and the matter has become the 
subject of current discussion. In some cases the boiler 
makers assume that the trouble is due to dirty boiler 
water, which raises the question as to what is clean 
water. Now if the water condition is so good that the 
tubes of the boilers do not need to be turbined, and it 
is the expectation that such boilers will never require 
internal cleaning, it may be assumed, for all practical 
purposes, that the water is clean. While the amount of 
foreign matter it contains may be small, in the aggre- 
gate it becomes a considerable quantity in the great 
volume of steam produced. The production of clean 
water is quite expensive, even if its use would result 
in a remedy for the trouble, which is doubtful. It would 
seem that the logical remedy should be along the line 
of improvement in boiler drum. 


ACTION OF WATER IN DRUMS 


Action taking place in the drums of water-tube boil- 
ers, and for that matter in the steam space of any kind 
of boiler, appears to have been studied but little. The 
usual assumption is that the extent of the “liberating 
surface” is an important factor, the idea being that the 
steam escapes from the water in the drum uniformly 
over its entire surface. As a matter of fact, it does 
not do so. As the flowing steam and the water carried 
with it enter the drum from the heating surface, the 
steam takes the line of least resistance, which is directly 
to the outlet, and separation of rising water and flowing 
:team must occur in this limited zone, which in some 
longitudinal-drum boilers is but a small fraction of the 
length of the drum. 

In an endeavor to apply the results of an important 
research’ to the cross-drum boiler, the matter is illus- 
trated by Figs. 1, 2, 3 and 4. One of the features of 
this investigation was the construction of a duplicate 
of the large boilers on a small scale, provided with a 
glass drum, so that the performance was visible, and 
provision made for the application of different forms of 
water baffles to be tested. Fig. 1 shows the original 
design which gave much trouble and led to the investi- 
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gation being made. As shown, baffle B stood at an angle 
and reached far above the water line to a point close 
to the top of the drum. The path of the incoming steam 
and water from the front header is shown by arrows. 
The steam, taking the line of least resistance, flowed 
up the baffle to the top, thence over it and out. The 
water carried with it either dropped out of suspension 
or was carried to the top of the baffle, where it con- 
tinued with the steam as it left the boiler drum. The 
small model boiler wit! the glass drum was operated 
at atmospheric pressure; consequently the steam bubbles 
formed were large, causing violent ebullition, much 
vreater, of course, than would occur with a boiler under 
pressure. This was a desirable condition, as it illus- 
trated at a maximum not only the bad performance of 
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Fig.1 








| Fig.4 





Fig.3 

Figs. 1 to 4—Types of baffles tried out in 
experimental boiler 

Fig. 


1—With this baffle, steam 95 per cent wet passed to the 
outlet, Fig. 2—With this baffle arrangement 100 per cent dry 
steam was obtained. Fig. 3—Test showing that dry pipe is of 
little benefit Fig. 4—Stvle of battle proposed for cross-drum 


boiler 


the original design, but that of the improvement that 
was devised as a remedy. 

As shown by Fig. 2, the new arrangement consisted 
of a horizontal baffle provided with deflectors, and set 
so that the space above it and the top of the drum was 
large enough to limit the velocity of the flowing steam 
at this point so that there was no tendency to carry 
water with it. When operating the boiler with this 
baffle at an evaporative rate of 3.95 lb. of steam per 
square foot of heating surface per hour, the boiler made 
100 per cent dry steam, as determined by a large sepa- 
rator through which the steam escaped. At the same 
rate of evaporation the baffle shown in Fig. 1 made 95 
per cent wet steam; in other words, 5 per cent of the 
vater was evaporated while 95 per cent was carried out 
by the small quantity of steam. Both of these tests 
were with normal water line. 

Other tests were made to show the performance of 
: horizontal drum with a dry pipe and the baffle shown 
at B in Fig. 3. At a steaming rate of 3.95 Ib. per 
square foot of heating surface per hour, the steam 
eaving the boiler carried about 25 per cent water. The 
ath of the steam from the baffle to the dry pipe, as 
bserved through the glass drum, is indicated by arrows 
long the path of the steam. The water line was higher 
ind the drops of water carried across the space below 
he dry pipe were readily observed. 

The performance indicated by Fig. 3 
‘dry pipe” 


shows that a 
is of little or no benefit; it also illustrates 
hat the opportunity afforded for reduced velocity of 
lowing steam and greater extent of liberating surface 
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is a great improvement over the condition shown by 
Fig. 1, but is much inferior to the performance of 
Fig. 2. The difference in the action of Figs. 2 and 3 
is one of different direction of flow of the steam. In 
Fig. 2 the steam whips around the end of the baffle, 
throwing the water out of suspension, this action being 
aided by the deflectors on the under side of the baffle. 
That these deflectors added to the effectiveness of the 
device was demonstrated by the action of the same 
baffle without deflectors. 

Considering the effectiveness of the improved baffle, 
Fig. 2, its application to the cross-drum boiler has been 
in question. The thought, however, that the space in 
this form of drum is so small that it will be difficult 
to apply any device, has been considered an obstacle. 
When given due consideration, however, it would appear 
that a baffle, such as is shown at B in Fig. 4, may be 
applied. Steam and water enter at the side of the drum, 
the water returning to the bottom and the steam pass- 
ing up around the end of the baffle to the outlet. Ina 
42-in. drum there would be a length of 29 in. available 
for baffle. Transposing this measurement to the baffle 
in Fig. 2 from its end to the edge of the water leg, 
shows that the zone of separation is about the same for 
each; in fact, in one way the situation is more favor- 
able for the cross-drum. <A _ 5,000-sq.ft. boiler of the 
type indicated in Fig. 2, has two longitudinal drums, 
which, if 42 in. in diameter, would permit the baffles 
taking 70 per cent of the width of the boiler, while with 
the cross-drum the baffle width could be 100 per cent 
of the boiler width. The great length of the longi- 
tudinal drum is of no advantage, because separation 
occurs at the front end in a zone of about the same 
volume as in the cross drum. 


Baking Condensers 


In many localities condenser tubes may be easily and 
effectively cleaned by baking, which dries out and cracks 
eff the soft deposit. This is carried out by filling the 
steam space with steam at atmospheric pressure. This 
method of cleaning may readily be used with condensers 
having rolled tube ends, and probably also with fiber- 
packed tubes, but where packing saturated with paraffin 
is used, it will result in the melting out of the packing 
and subsequent leakage at the tube ends. It has been 
found that this difficulty, when using paraffin-impreg- 
nated corset lacing for packing the tube ends, may be 
overcome by the following procedure: 

When this type of packing is installed for the first 
time, all the ferrules are brought to the same setting by 
straight-edge. After this first set-up the condenser is 
baked, the excess paraffin running out of the packing. 
The ferrules are then tightened again and brought into 
line with a straight-edge as before. Subsequent baking 
or operation of the condenser at atmospheric back pres- 
sure will result in very little paraffin being driven out. 

Another method for preventing the melting and con- 
sequent loss of paraffin is to carry on the baking process 
at reduced pressure. If the temperature is held to about 
185 deg. F., no appreciable loss of paraffin will result. 
This, however, will not prevent the loss of paraffin if the 
condenser operates at atmospheric pressure. 





A CORRECTION—In the description of Botfield gun for 
applying cement coatings, which appeared in the May 24 
issue, the term “cement gun” was used. The 
term is “Adamant Gun.” 
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Why Clearance Pockets 


in Ammonia Compressors? 


By G. GROW 


HE advent of motor-and oil-engine drives for 

ammonia compressors has compelled the use of 

clearance pockets in the compressor. But just 
why such pockets change the load on the engine or 
motor can be illustrated by indicator diagrams. 

The compressor’s function is to withdraw the am- 
monia vapor from the cooling as fast as the liquid boils, 
in order that the pressure in the coils and the tem- 
perature remain constant. If the amount of heat to be 
removed from the cooler, ice tank, etc., be less than 
normal, the ammonia will not evaporate so rapidly and 























i 
Ss — 
-_ 
| 
{ tab] 
' 1 ‘} 
TT — 
- ft 
' 
A 5) 
™\ 
le f 
B c 


Fia. 1 Pre SSi/re di d vol pie relat rons of a Sing 


COM Pre SSO; 


the weight of vapor passing out the coils will be less 
than usual. If the compressor operates at a constant 
speed, it draws in more cubic feet of gas than the coils 
will produce without a drop in pressure. The coil 
pressure does drop, as does also its temperature, and 
this continues until the new temperature difference be- 
tween the ammonia and the material being refrigerated 
is such that the heat tlow is great enough to evaporate 
the ammonia sufliciently to maintain the vapor pressure. 
But this stability is soon disturbed, inasmuch as the 
cold-storage temperature drops with the increased heat 
How. The ammonia temperature and pressure again 
drop until equilibrium is established. 
INCREASED POWER WITH LOW PRESSURES 

Even though the resulting low temperatures were not 
objectionable, the increased amount of power required 
per ton of refrigeration makes the system expensive, 
for the power needed to remove and compress a pound 
of ammonia vapor increases with a decrease in the suc- 


tion pressure, the condenser pressure remaining the 


\s long as steum engines were used for compressor 
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Influence of Clearance on 
Compressor Output - Why a 
Variable Clearance Is Needed 
on Constant Speed Machines 

How Increasing Clearance 
Affects the Mean Effective 
Pressure. 











drive, the speed of the compressor could be varied to 
meet changes in the evaporating coil duty, and it was 
easy to hold a constant coil pressure. The horsepower re- 
quired per ton of refrigerating duty did not show a 
wide variation no matter what the load was. 

With the adoption of the electric motor and the oil 
engine as the compressor prime movers, the problem 
took on a different aspect. While the oil engine is 
capable of operating at variable speeds, constant speed 
is desirable, and with alternating-current motors con- 
stant speed only is possible. If the compressor capac- 
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Fig. ? Results obtained from mere astng the 

cle (Pati Ce ol epre 
ity is to vary with the boiling rate of the evaporating 
coils or apparatus, other means than a variation in com- 
pressor speed must be adopted. Necessity being the 
mother of invention, the clearance-pocket compressot 


came into being. 


USE OF CLEARANCE POCKETS 


How the clearance pocket affects the horsepower re- 


quirement of the compressor is not difficult to under- 
stand. 

In Fig. 1 we have a double-acting compressor pro- 
vided with the clearance C at the head end. If the pis- 
ton moves toward the right, the vapor at the discharge 
pressure of, say, 35 Ib. gage, or 150 Ib. absolute, 
trapped in the clearance C, will expand, and when it 
reaches the suction pressure of, say, 30 Ib. abs., or 15 
lb. gaye, will fill the cvlinder volume represented by F, 
the change in pressure and volume during the interval 
being represented by the line AB. During the remainder 
of the stroke a volume of vapor proportional to BC is 
drawn into the cylinder from the evaporating coils. At 
C the piston reverses and on its return stroke com- 
presses the vapor in the cylinder, the pressure-volume 
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changes of the cylinder charge of gas being represented 


by the line CD. At D the cylinder pressure is equal 
to the pressure in the discharge pipe and the discharge 
valve opens, permitting the gas to be forced out during 
the remainder of the stroke as represented by DA. The 
figure ABCD is the indicator diagram of the compressor, 
and the area of this divided by the length is propor- 
tional by some scale to the average pressure in the 
cylinder which the driving power must overcome. 


EFFECT OF INCREASED CLEARANCE 


Suppose now the cylinder be extended so that the 
clearance is doubled, as in Fig. 2, the volume of gas in 
the clearance space is now twice that shown in Fig. 1, 
and when this expands dow 1 to the suction pressure at 
B’ it fills a volume X twice the volume E of Fig. 1. 
The B’C volume of gas drawn into the cylinder from the 
evaporating apparatus is less than BC. The compres- 
sion line CD’ runs less steep than CD and the indicator 
diagram becomes AB’CD’. It will be seen that the work 
areas ABB’ and DCD’ have been eliminated and the net 
power needed per stroke has been reduced, as has also 
the net volume of vapor withdrawn from the evaporator. 
It is then possible to regulate the cubic feet of vapor 
handled by altering the clearance of the compressor and 
at the same time reduce the horsepower per stroke, 
but the horsepower per ton of refrigeration is in- 
creased. 

POCKETS DECREASE CAPACITY 


As an example of a clearance pocket consider Fig. 3, 
when a cavity has been placed in the cylinder head so 
that it can be placed in communication with the cylin- 
der by opening the valve V. With the valve closed, 
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Fig. 3—Reduction in capacity by adding a clearance 


pocket 


the indicator diagram would be similar to ABCD, but 
if V is opened, the increased volume of vapor in the 
clearance pocket equal to 18 per cent of the cylinder 
volume causes the diagram to take the form AB’CD’, 
The decrease in the volume of vapor drawn into the 
cylinder, B’C against BC, is apparent and the two cross- 
hatched areas are proportional to the decrease in horse- 
power used in the work of compression. 

While the relative volumes of such pockets vary, 
t is customary to have two or three in each machine. 
for example, in a single-stage machine with a 5 per cent 
iormal clearance, opening one pocket makes the total 
learance 9 per cent, while this is increased to 18 per 
ent by opening a second pocket. The influence of the 
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additionai clearance can be observed by an examination 
of Fig. 4, which shows the variation in mean effective 
pressure and cubic feet of suction gas handled per 
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Fig. 4—Variation of volumetric efficiency and mean 
effective pressure with a change in clearance percertage, 
the suction pressure being held at 30 lb.abs., 15 lb. gage 
cubic foot of piston displacement; this chart is for 
30 Ib.abs. suction pressure, but the same general shape 
is found in the curves for other suction pressures. 


General Care of Ammonia Compressors 


The compressor should have a thorough inspection 
once each day when it is in operation. Examine the 
bearings to see that they are getting the proper amount 
of oil and that the ring or chain oiler is turning with 
the shaft. Notice if the oil is at proper height in crank- 
case; that there is no odor of ammonia in the com- 
pressor water jacket after standing over night and that 
there is no knock or pounding in the cylinder. The 
machine should, in addition to the regular daily inspec- 
tion, be gone over at regular intervals of 30 minutes 
for the first two hours after starting, and all bearings 
accessible to the touch should be felt to see that they 
are not heating. Also, carefully watch the pressures, 
temperatures, water supply and power. For the rest 
of the day an inspection should be made each hour. 

When the crank bearings wear to such an extent that 
it is necessary to take up lost motion, first close the 
suction valve on the compressor and let the machine 
run until all the ammonia is out of the crankcase, then 
draw out the oil and remove the bearing bolts. Do 
not lose the shims which separate the boxes and keep 
them from binding against the crankshaft. Remove one 
thin shim from each bolt, so as to bring the boxes about 
one-thousandth of an inch closer together. Ii one 
too much, add shims made from thin paper, then draw 
the bolts firm and insert the cotter pin. 

Occasionally, a compressor valve will stick, owing to 
oil gumming on the valve, or to rust caused by moisture 
getting into compressors while pumping air pressure. 
In such cases it will be necessary to remove the valves, 
clean them, oil with ammonia oil, see that they do not 
stick or bind and put them back in compressor. Be 
careful that locknuts, capscrews and bolts are securely 
tightened and that the suction valve works freely after 
it is fastened into place. 
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Calculation of Fluid Friction 
in Pipes 


By A. J. NICHOLAS 


Mechanical Engineering, the 
State College 


Instructor in Pennsylvania 





Wherever liquids flow in pipes this method 
is usable. The liquid may be water, oil or 
any other fluid, liquid or gaseous. The pipe 
may be full or partly filled, and its surface 
may be smooth or rough. 





HERE have been a great many experiments con- 
ducted to determine the relation of pipe size, 
velocity and pressure loss in pipe lines. From these 
experiments a host of formulas have been derived for 
use in calculating friction losses. As a result it is a 
problem to choose a formula applicable to a pipe line 
layout for a given fluid. When a choice is made, one 
is not certain the correct formula has been chosen and 
the results are often felt to be a mere approximation. 
Fluid-friction computations may be greatly simpli- 
fied by the “Dimensional Theory,” and the complex em- 
pirical formulas devised for calculating loss of head in 
pipes and conduits may be wholly dispensed with. It is 
of passing interest that the development of the airplane 
has been largely responsible for this more 
method of analysis. 

The theory is applied to practical problems by plot- 
ting a factor called “surface friction” against a second 
factor called “molecular internal friction.” The first of 
these factors is given by Chez’s simple loss of head 


rational 


; ; , , . MI , 
formula, which for pipes is ye? where M is the hy- 


draulic radius, and is equal to the cross-sectional area 
of the pipe divided by the wet perimeter, / is the loss 
of head per foot length of pipe and V the velocity of 
the fluid in the pipe. The second factor is expressed 
by the ratio ws 

7 
in feet and G the kinematic viscosity of the fluid. 

Dr. T. E. Stanton and his assistants in the National 
Physical Laboratory conducted a series of tests on five 
smooth-drawn brass pipes, varying in size from 0.144 
to 4.97 in. in diameter, to determine the friction iosses 
when using air, water and oil as fluids. He found that 
plotting the data obtained from all these tests in the 
foregoing manner resulted in a single curve A, shown 
in the illustration. These tests were the first to dem- 
onstrate experimentally the correctness of this method 
and indicated that the surface roughness in all the 
pipes tested were similar. Curve B is plotted from 
data obtained from tests made by Lander on 0.42-in. 
steel pipe using water and steam as fluids. The curve 
is higher than A because the steel pipe is rougher and 
hence has a greater friction loss. 

To further substantiate this theory, the author com- 
puted the test data as reported in the University of 
Wisconsin Engineering Experiment Station Bulletin, 


, where D is the diameter of the pipe 


Engineering Series, Vol. 9, No. 1, “Experiments in Loss 
of Head in Valves and Pipes of }- to 12-in. diameter,” 
and plotted the results for comparison with the other 
It will be noted that the }-in. pipe has 


two curves. 
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considerably greater friction than shown by curve B, 
while the l-in. pipe has only a slightly greater loss. 
The 4-, 6- and 8-in. pipes have losses between the values 
shown by curves A and B. For practical purposes these 
curves may be considered as the limiting curves of fric- 
tion for new pipes of 1 to 12 in. diameter. 

The range of water velocities covered by these 
graphs is from 1 to 17 ft. per sec., which is a greater 
range than encountered in hydraulic practice. With oil 
and other liquids, having viscosities a thousand times 
or more that of water, the full range of the graph will 
be found necessary. 


APPLICATION OF THE GRAPH 


Suppose it is required to find the loss of head in a 
smooth-drawn steel tube 3 in. in diameter with oil flow- 
ing at 6 ft. per sec., the oil having a 70-sec. Saybolt 
viscosity. Since the tube is smooth, we may assume 
the curve A to apply with reasonable certainty of ac- 
curacy. The kinematic viscosity corresponding to 70 





Vie, c t/ 





a VISCOUS TIOW VAlYII1G AS 3 ae ae | 
A | Mined flow vary NG AS ys | { 
000075 1 Turbulent Flow varying as V 
000023 
000021 
‘EE o00019 | 





0.00017 





0.00015 


+ 000013 














Graph showing relation between surface friction and 
molecular internal friction factor 


sec. Saybolt found from the U. S. Bureau of Standards 
calibration is 0.000139. 
By substituting the known values of V, D and G in 


the expression 6 
7 


logarithm of which is 4.033. 


, its value is found to be 10,800, the 

From Curve A the value 
. MI ; : 

of yr corresponding to log. 4.033 is found to be 


0.0001215. The pressure drop J, in terms of height of 
liquid flowing in the pipe, may now be determined, as 
i , . MI P 
it is the only unknown in the expression —; , and is 
found to be 0.07 ft. per ft. of length or 7 ft. per 100 ft. 
of pipe. This method of finding the loss of head may 
be applied to any pipe line if a curve of the type men- 
tioned is available, and will be found to simplify the 
loss of head determinations considerably. 





THE ECCENTRIC SHAPED RING gives a more uniform 
pressure against the cylinder walls when the ring is cut 
and collapsed to a smaller diameter. By the reduction 
of thickness toward the cut ends, their radial stiffness 
is reduced, and when greater uniformity of bearing 
against the cylinder is desired in an eccentric ring, it is 
more easily obtained by peening than by similar treat- 
ment of a ring of uniform thickness. 
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Higher Steam Temperatures 


> NGINEERS in charge of the design of steam power 

stations feel a deep sense of responsibility for the 
safe and reliable operation of the plants they design. 
While this is laudable, it may tend to make them ultra- 
conservative toward the adoption of new ideas. An 
instance of this is the cautious manner in which higher 
steam pressures have been adopted. One hears that the 
high-pressure stations already in operation have given 
no more trouble than low-pressure stations. This raises 
the question whether the failure through conservatism 
to adopt these higher pressures can be fully justified, 
especially since the cost of the high-pressure plants 
is said to be little higher than low-pressure plants. 

When one considers steam temperatures, it is found 
that American engineers are even more conservative 
than in the matter of high steam pressures. None have 
so far dared to exceed 750 degrees. Is there any pos- 
itive evidence of properly designed equipment having 
failed due to temperatures up to 1,000 degrees? One 
finds that a central station at Langerbrugge, in Europe, 
has operated for about a year and a half with steam 
at 840 degrees Fahrenheit. Even higher temperatures 
have been used in our own oil industry. Many leaders 
in the profession are convinced that steam temperatures 
need not be limited to 750 degrees if the parts are 
properly designed. Certain valve and piping manufac- 
turers are prepared to guarantee equipment up to 1,000 
degrees. Turbine manufacturers are also ready to build 
machines for higher superheat than at present. 

Why, then, this hesitancy about going to higher steam 
temperatures? It is said that the use of a steam tem- 
perature of 850 degrees will give as good station 
economy with 600 pounds steam as if the reheating 
cycle were used. The station with the high superheat 
will be cheaper to build and operate than the one with 
reheaters. Are there real objections to high super- 
heat, or do our engineers lack the nerve to take the 
initiative with higher steam temperatures? 


Dusting Off an Old Idea 


A. needs but a long life to behold his pre- 
dictions come to pass. Likewise, if an inventor 
could but discover the secret of Methuselah, he would 
see his pet machine adopted, for changing conditions 
break down one-time logical obstacles and the scorned 
mechanical device of yesterday may be the center of 
tomorrow’s admiration. 

Such may be the experience of the Sargent complete- 
expansion gas engine. When built, some twenty-five or 
thirty years ago, the inventor demonstrated that the 
thermal efficiency was higher than the customary 
throttle-controlled gas engine in which the ratio of com- 
pression was the same as the expansion ratio. The ther- 
mal increase from twenty-eight to thirty-six per cent 
was alluring, but the stumbling block was that to obtain 
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complete expansion required about thirty per cent more 
piston displacement. The frame, crankshaft, crank arm 
and cylinder necessarily had to be heavier than needed 
by the standard incomplete-expansion engine. The in- 
creased investment costs overshadowed the fuel savings, 
and incomplete expansion continued to be in favor. 

The advent of aviation may alter the complexion of 
things. Savings in fuel costs are not of great moment, 
but a reduction in the weight of fuel to be carried per 
trip permits the addition of another paying passenger. 
While this may not be so vital on short trips, across-the- 
ocean trips require large fuel supplies, and a reduction 
of twenty or thirty per cent is profitable in weight sav- 
ing. For example, the fuel and engine used by Lind- 
bergh on his Paris trip weighed almost three thousand 
pounds, of which the engine accounted for three hundred 
pounds. If a complete-expansion engine weighing four 
hundred pounds had been used, the gasoline would have 
weighed less than a ton, or the plane’s passenger carry- 
ing capacity would have permitted the addition of two 
more men. Or looking at it on a distance basis, the 
change in motor design would have enabled the aviator 
to fly twenty-five per cent more miles. 


in Air Duets 
and Bends 


Losses 


ITTLE attention has been given generally by power- 
plant engineers to losses in air ducts in older plants. 
However, the use of large economizers and air pre- 
heaters, either separately or together, involving pres- 
sures of five inches of water and fan motors of five 
hundred horsepower or more, has made the subject of 
duct losses of much greater importance. It is desirable 
to reduce such losses to the lowest possible amount and 
thereby to improve the station economy. This is par- 
ticularly desirable when the gain can be made at little 
or no added expense. 

In this connection attention is directed to an article by 
Loring Wirt, on “New Data for the Design of Elbows 
in Duct Systems,” appearing in the June issue of The 
General Electric Review. Mr. Wirt presents the results 
of careful and exhaustive tests which have developed 
new facts and data of a surprising nature. For in- 
stance, he finds that losses may be reduced ten per cent 
by replacing a rounded elbow of usual design by a 
square turn. This is contrary to generally accepted 
ideas, although it has been known for some time in 
connection with intake manifolds on automobile engines. 
He also finds that the addition of a straight length of 
pipe beyond the turn equal in length to four diameters 
will reduce the losses about twenty per cent, doubtless 
owing to the recovery of the compression head at the 
bend. The form of a rectangular duct has an important 
effect on the magnitude of the losses and therefore 
needs close attention. Probably the most interesting 
conclusion is that properly placed and curved turning 
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blades located in a square elbow, will produce only about 
one-fifth the losses that occur in a conventional rounded 
elbow. 

These data are sufficiently novel and important to 
deserve close study. Power savings of considerable 
magnitude may be effected in the extensive air and flue- 
gas ducts around economizers, air preheaters and 
boilers in our new power stations. There are also many 
places in stations now in operation where changes in 
ducts involving smail expenditures may materially re- 
duce the consumption of auxiliary power by fans. 


Control Diagram 
Standards Needed 


REQUENTLY, the complaint is made against the 

practical electrical worker that he cannot be trusted 
to read a wiring diagram correctly. This may be true, 
but is the difficulty all his own, or are there contributing 
factors? Such men have not had the advantages of a 
technical training and are not equipped to deal with 
complicated problems that involve a knowledge of basic 
principles. Furthermore, if they were, they probably 
would soon find some other kind of employment and 
would have to be replaced by those less proficient in 
technical details. Failing to appreciate this fact prop- 
erly is probably one of the chief causes of many of 
the mistakes made by wiremen using diagrams when 
connecting up electrical equipment, and in fact; the 
cause for the lack of understanding regarding diagrams 
by practical electrical workers in general. 

Practically every manufacturer has a way of his own 
of making wiring diagrams. Some make them as when 
looking at the back of the board, while others make 
them as looking at the front. In some cases the con- 
tactors are shown in outline, in others they are rep- 
resented diagrammatically. On some diagrams attempts 
are made to show how the wiring to the controller 
should be cabled, and on others no thought is given to 
the wiring arrangement. Some manufacturers include 
sequence diagrams of the contractors’ operation as part 
of the wiring diagram, and others do not. Systems of 
numbering are used by some to designate the terminals, 
letters are used by others and cumbinations of letters 
or numerals are utilized by still others. These dif- 
ferences could be enumerated almost indefinitely. 

If these wide variations in the methods of making 
wiring diagrams are confusing to the experienced en- 
gineer, as they are, it is little wonder that they lead 
the practical electrical worker into mistakes when 
making the connection. The manufacturer’s men may 
get used to their company’s diagrams, but they rep- 
resent only one class of worker. Those who work for 
contractors, in repair shops, around power plants and 
in industrial establishments, may come _ into 
with almost any manufacturer’s equipment. It is with 
these classes that the greatest confusion exists. It has 
occurred, however, that the manufacturer’s men have 
misinterpreted their own company’s diagrams. 


contact 


If some standard system were adopted, it would 
eliminate much of this confusion. There seems to be 
little reason for making a diagram as when looking at 
the front of the controller when the connections are 
made on the back. On the other hand, if the connec- 
tions are made on the front of the panel, a diagram 
showing the connection looking at the back of the board 
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is not the simplest working arrangement. As long as 
workmen are given such misfits, just so long can mis- 
takes in connections be expected. In some large in- 
dustries the need for standard wiring diagrams has 
been considered of such importance that all diagrams 
are redrawn to a standard. If these users find this 
necessary, it is time that the manufacturers took cog- 
nizance of the fact and initiated measures to meet 
this need. 


High Pressures 
for ladustrial Plants 


HE rapid development of the central-station in- 

dustry, compelling the construction of many new 
power plants, enabled the designing engineers to go to 
higher pressures. Industry as a whole has not experi- 
enced any such developments since the War, and the 
opportunity to adopt higher and more economical pres- 
sures has not been so obvious to the industrial power 
engineer. 

However, many new industrial power plants con- 
structed in the last two years have gone to pressures 
which, if not as high as are common in central stations, 
may be termed high-pressure when compared to pres- 
sures common in factory plants. One of the factors 
that has prevented a more generous use of high pres- 
sures is the current impression that high-pressure 
equipment cannot be used economically in conjunction 
with existing low-pressure apparatus. That this is far 
from true is evidenced by several recent installations 
where the high-pressure turbines are used in conjunc- 
tion with older low-pressure engines. With proper de- 
superheaters boilers at two pressures can be employed 
without necessitating a double amount of stand-by 
steaming capacity. 

In many respects the gain to the industrial plant 
through the addition of high-pressure equipment over- 
shadows the savings made by the central stations. This 
is especially true when steam at the present boiler pres- 
sure is turned into the process main. 

The trend at present is undoubtedly toward high 
pressures, and the mill never should think twice before 
installing boilers for less than two or three hundred 
pounds pressure. 


Self-Priming 
Circulating Pump 

N THE average condenser circulating pump installa- 

tion, means must be provided for priming the pump. 
Frequently, these take the form of special steam prim- 
ing jets, requiring the installation of expensive steam 
piping. 

The application to circulating water pumps of a re- 
cent German development of a self-priming centrifugal 
pump presents possibilities that may be well worth 
investigating. Such an installation would eliminate the 
long expensive steam-pipe runs, as well as the priming 
jets now in vogue. 

Operation would be greatly simplified, it being only 
necessary to start the pump, and in addition the time 
required for starting would be shortened considerably. 
Another advantage of this development lies in its ability 
to remove air that may get into the suction piping and, 
in case the pump were to lose its prime, to reprime it 
immediately. 
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Ideas From Practical Men 


‘Readers are urged to use this department for the ex- 
change of practical operating information. A minimum 
of five dollars will be paid for contributions accepted 














How the Balance Was Corrected 
on a High-Speed Fan 
Static balance and running balance, in a fan for 
instance, are not the same; the fan may be in perfect 
balance when tested on the rollers at the factory and 
yet develop a decided vibration in operation. 
A fan manufacturer shipped to a certain plant for 






































Balance of the fan was corrected by moving the weights 
from the outer ring to the inner disk 


installation by its erecting engineer, a fan for handling 
the output of a “wood-hog,” a machine for reducing 
waste wood to chips or splinters to facilitate its use as 
boiler fuel. The fan was made by fastening six blades 
to a disk casting 40 in. in diameter by 1} in. thick, 
faced off on both sides and mounted on a horizontal 
shaft and driven by a 1,200-r.p.m. motor through a 
flexible coupling, as illustrated. The thin face ring of 
the fan was 193 in. from the disk. 

The fan shaft vibrated at half speed and dangerously 
so at full speed. A heavy concrete pier replaced the 
24-in. stands on timber frame that had supported the 
shaft as shipped, but without overcoming the vibration. 
Finally, the balance weights were taken from the thin 
outer ring A of the fan and bolted to the disk cast- 
ing B. This change brought the balance weights into 
the same plane as the disk, and therefore brought the 
centrifugal forces into the same plane, instead of in 
planes 193 in. apart in the form of coupled forces. 

The fan shaft ran so steadily after this adjustment 
that ten-penny nails stood on their heads on the caps 
of the shaft bearings. 

After several days’ operation vibration set up again. 
When the fan casing was opened, it was found that the 
fan blades were hung with short pieces of wire and 
strips of tin from the scrap baskets, etc., thrown into the 
hog; these irregularly hung bunches near the face ring 
caused vibration for the reason previously mentioned. 

When the fan manufacturer’s representative was in- 
formed of the cause of the trouble with this fan, he 
denied that the balance weights were ever placed on 
the outer ring of the fan, in spite of the fact that 





other fans were shipped with weights similarly located. 

Another fan running 1,800 r.p.m. was found to have 
the balance weights fastened on the heavy side; when 
relocated, the fan ran all right. 

In an electric motor a counterbalance weight was 
placed near one end of the armature and vibration 
continued till it was centrally located. 

St. Louis, Mo. H. M. PLAISTED. 


Preventing Sight-Feed Glass from 
Attracting Oil 


Most engineers have had trouble with cylinder oil 
messing up the sight-feed glass of the lubricator on an 
engine or pump. With the glass clean the drops of oil 
rise evenly to the top of the glass and go on their way 
to lubricate the cylinder. This happy condition may 
prevail for a time, but eventually the oil will stick to the 
ylass, and form a continuous film of oil. This condition 
prevents the attendant from knowing how many drops 
of oil are being fed to the cylinder and, naturally, more 


























Wire in center of glass causes oil bubbles to rise 
evenly to the top of the glass 


oil is used than is necessary. One engineer remedied 
this trouble in the following manner: 

He removed the screw cap from the top of the lubri- 
cator sight-feed glass, drilled a small hole part way 
through the cap, fitted a piece of brass wire in the hole 
and soldered it in place. The wire was polished and 


made pointed at the bottom end and of a length just to 
enter the oil inlet when the cap was screwed in place. 
EDWARD RUSSELL. 


Atlanta, Ga. 





How Sand Was Eliminated from 
the Deep Wells 


Several years ago the water-works company with 
vhich I am connected became interested in replacing 
its air-lift pumping system with the “coniflo” type of 
deep-well pumps. At first the company was skeptical 
about the successful operation of deep-well pumps, fear- 
ing that difficulties might be encountered due to sand. 
After all factors had been carefully considered, it was 
decided to try to eliminate the sand. 

A 2-in. air line, equipped with a quick-opening valve, 
was lowered to the bottom of the well and so arranged 
with ropes and pulleys that the line could be raised or 
lowered as desired. Air at a pressure from 80 to 90 
lb. per sq.in. was fed to the line. By quickly opening 
the air valve and moving the air line up and down to 
agitate the formation in the bottom, the sand and gravel 
were gradually pumped out by air lift until a large 
cavity was formed. This cavity was evidently lined 
with large stones and gravel too heavy to raise. Thus 
an effective screen was formed which kept the sand 
back, and there has been no trace of sand since the 
pump was installed. This method was used with like 
success on two of three subsequent installations of the 

















Interior of one of the pumphouses, showing one of 
the four deep well pumps 


same type of deep-well pumps. In the case of the third 
the cavity was apparently not thoroughly cleared, as 
much sand was raised when the pump was first placed 
in operation, but the sand was soon pumped out with 
no apparent damage to the pumps. This is not sur- 
prising inasmuch as thousands of centrifugal pumps 
are daily used in pumping a mixture of which sand 
may make up 20 per cent. 

The pumps raise water from a depth of approximately 
75 ft. to an elevation of 10 ft. above ground. The aver- 
age power consumption for the year 1926 was 0.6 kw. 
per 1,000 gallons. O. G. PHILLIPS. 

Binghamton, N. Y. 
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Power-Factor-Meter Pointer 
Rotated Continuously 


When a switchboard panel was being put into service 
it was noticed that the power-factor meter rotated 
slowly, like a synchroscope does when the machines are 
near synchronism. The instrument was of the induc- 
tion circular-dial type, with a 360-deg. scale, to read 
power-factor values for either direction of power flow 
between two systems. 

As the current circuit of the power-factor meter 
passed through a wattmeter and ammeters on the panel 
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and these instruments read correctly, it was thought 
that the wiring was incorrect to the power-factor meter. 
This meter was examined and tested, but found in 
proper condition. Therefore, there was nothing to do 
but check the wiring, which was all cabled and corded, 
making it necessary to overdo considerable work. 

We suspected the current-coil circuit was crossed with 
the potential circuit somewhere to cause this action, so 
the potential leads between the instrument and the re- 
sistors were checked first and in this cable two faulty 
splices were found, one in the current-coil circuit and the 
other in the potential circuit. The splices were adjacent 
to each other and were improperly insulated, and they 
completed a circuit as indicated by the dotted line in 
the diagram. This circuit is from D on the potential 
transformer through the resistance R and the short- 
circuit to S on the current transformer lead. From this 
point there are two circuits. One is through the cur- 
rent transformer and back through the ground con- 
nection to transformer T; the other is from S through 
the exciting coil E and the ground connection to trans- 
former T. This latter circuit magnetizes the movable 
vane F independent of the current transformer, and 
this, in combination with the excitation of the potential 
coil, produced a magnetic condition that caused the 
vane to revolve slowly. E. H. STIVINDER. 

Los Angeles, Calif. 





IT Is POSSIBLE TO HAVE THE SUCTION LINE between 
the evaporator and the compressor so well insulated and 
the ammonia so handled that a thermometer inserted 
in the suction line close to the compressor will show 
a temperature of 0.1 deg. when the back pressure is 
30 Ib. absolute. However well-insulated and water- 
jacketed the compressor may be, the temperature of the 
ammonia will increase in its passage into the cylinder. 
The suction valve, piston, cylinder head and cylinder 
walls have a temperature much higher than the incom- 
ing ammonia. The ammonia at the end of the suction 
stroke will not be a saturated vapor but a superheated 
gas. 
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Dollar Efficiency Versus 
Technical Excellence 


The communication of C. W. Reynolds in the May 17 
issue and that of J. O. G. Gibbons in the May 31 issue 
bring up a timely topic, worthy of general discussion 
by the engineering profession. 

The opinion appears to be prevalent in many quarters 
that engineering is an exact science. This misconcep- 
tion forms the basis from which much erroneous rea- 
soning emanates. The changing conditions that any 
engineering undertaking must meet, the varying costs 
of the elements making up the project, the variable 
market and price of the product and the variation in 
the human element and abilities of the organization 
that will operate and manage this undertaking, all tend 
to render the exact solution of the problem extremely 
difficult even for one set of conditions. Thus every 
well designed piece of engineering work will be the 
result of an intricate system of interconnected com- 
promises of the various factors upon which the project 
is based. 

The financial factor usually forms the yardstick 
whereby the other elements are proportioned to give 
their proper perspective in the completed picture. Even 
the financial factor requires much co-ordination and 
compromising to determine the length of this yard- 
stick in each individual case. The evaluation of the 
relative weights to be assigned to first cost and to the 
operating, maintenance and depreciation costs will form 
an important problem, which is usually the first com- 
promise to be considered. This problem requires the 
unified efforts of the financial and engineering depart- 
ments for its correct solution. The viewpoint of the 
technically trained engineer is invaluable in these prob- 
lems, but in addition to the technical training another 
requirement is essential. Calm judgment in the light 
of experience is necessary to gain the broad viewpoint 
desirable for a satisfactory solution of such problems. 

What may be termed the general standards of satis- 
factory operation will vary with the personal element 
of the executive management. I have been in contact 
with organizations where a machine output as low as 
60 per cent of possible has been considered entirely 
satisfactory, whereas other plants demanded 90 per 
cent operation for similar machines under these con- 
ditions. The fact that both companies were operating 
at a profit proved only that greater stress was being 
placed upon different factors to obtain similar results. 

An important compromise which requires sound 
judgment and experience is the outline of the degree 
of engineering study to be assigned to each phase of 
the subject. Engineering, like any other commodity, 
must be paid for, and this charge forms a portion of 
the cost of the finished project just as much as that 
of any other material or labor entering into the cost. 
The satisfactory evaluation of the cost of engineering 
is difficult, as we are assigning a rather definite cost to 
a benefit that cannot readily be evaluated. 





Limitations at times are arbitrarily placed upon the 
technical man in industry by the financial management 
or by the so-called practical element in the organization. 
Most engineers with any large degree of experience 
have faced the problem of utilization of unsuitable 
equipment or arrangement as dictated by some executive 
of the company. Many executives feel justified in over- 
ruling their engineers under the assumption that they 
are assisting in the solution of a problem in which 
they may be familiar with the economic features but 
not with the technical requirements. 

These situations frequently require that a consider- 
able portion of the engineering effort and cost must be 
directed toward the solution of unnecessary problems. 
Frequently, an engineer is requested to make a copy of 
an installation in a similar plant without considering 
the individual requirements. At times this is done 
without any technical study of the adaptability of the 
apparatus. This method probably results in a vastly 
greater industrial waste than comes from a superabun- 
dance of technical excellence. The fallacy of this situa- 
tion lies in that this unfortunately chosen equipment 
is new and will probably operate efficiently in accom- 
plishing the purpose for which it was designed, but 
may not be exactly adaptable to the situation in which 
it is used. Such equipment represents an investment 
that may show small returns, thus discouraging further 
effort toward improvement of equipment. 

Much of our present progress has been the result of 
the data obtained from those plants designed for tech- 
nical excellence. If this technical excellence includes a 
consideration of the financial element, the success of 
the undertaking is more definitely assured. I have in 
mind an industrial plant in which technical excellence 
was demanded in an unusual degree. The careful engi- 
neering consideration of the basic design resulted in 
low operating and maintenance costs being built into 
the plant. A careful technical study of the operating 
process insured that full advantage was taken of the 
design features in obtaining low cost of manufacture. 
The first cost of the plant was considerably in excess of 
the average plant in this industry. The quality of the 
product was second to none in the market. The pro- 
duction cost was low enough to enable the product to 
be sold at a profit in direct price competition with an 
inferior article. Technical study of this character needs 
no apology, but few executives in this particular in- 
dustry are willing to believe the results attained are 
even possible. 

Our engineering schools and colleges cannot be ex- 
pected to turn out finished engineers. It is a character- 
istic of the present age to expect to cram a lifetime 
of experience in a few short years at college. The 
embryo engineer in his college years has time and 
opportunity only to lay the foundation for the structure 
of experience which he can later erect upon this founda- 
tion. The design and stability of the structure natu- 
rally must depend upon the individual and cannot be 
ready made by some college professor. 











The background of experience necessary to weigh 
calmly the various factors and to gain the broad view- 
point essential for properly judging their relative weight 
can come only from continued study and well rounded 
experience. The inexperienced technical graduate can 
no more exhibit these attributes than the inexperienced 
man in any other line of endeavor. T. H, ARNOLD. 

Dayton, Ohio. 


How Some Engineers Get By 


There is a great difference of opinion among engi- 
neers and also among employers as to what the engi- 
neers’ duties and responsibilities should be, particularly 
in industrial plants. Personally, I think the engineer 
should be responsible for the maintenance and the in- 
stallation of all steam and electrical equipment, but 
few employers give him any encouragement to assume 
these responsibilities. It has been my experience that 
the man who is successful in ducking as much responsi- 
bility as possible will hold his job the longest. 

I should like to present a little experience of my own 
in the last plant where I was employed for six years. 
This plant had what they called a factory chief, a man 
with no license of any kind. He was supposed to look 
after all machinery, motors and steam equipment, even 
the cleaning of the boilers. The way he washed the 
boilers was simply to flush all scale to the rear end of 
the drum and leave it there. I don’t believe he ever had 
his head in a manhole. When I first went to work there, 
one of the boilers was down for furnace repair. When 
the work was finished, the superintendent told me to 
put water in the boiler and get it ready for service. I 
suggested that the boiler should first be cleaned out, and 
he informed me that the factory chief and helper had 
cleaned it thoroughly. I told him it did not look clean 
to me, so to prove it I went into the boiler and removed 
ten pails of scale, or around 250 lb. This is only one 
of the many pieces of the equipment that were gradually 
finding their way to the junk pile through neglect. 

Another experience which I had at this plant and 
which cost me my position, had to do with the support- 
ing of a steam line. The main steam pipes on the top 
of the boilers had five hangers supporting them from 
the roof beams. I found that the weight of the pipes 
caused four of the hangers to split the beams, leaving 
the pipe with only one hanger to support it. I notified 
the superintendent, but he did not give any attention 
to it, so in the best interest of the company and myself 
I notified the manager, who sent his secretary to investi- 
gate, with the result that the superintendent was or- 
dered to put the supports under the steam pipes as I 
had recommended. The superintendent showed his ap- 
preciatior for what I had done by putting my discharge 
in my next pay envelope. He later hired a man without 
any license, put him on a shift as watchman and got 
him a fireman’s license, so the plant is operated now by 
three firemen and a factory chief. 

Some time ago the steam gage was reading 5 Ib. 
light, so one of the firemen remedied the trouble by 
screwing the safety valve down. About that same time 
the factory chief was advised to put extension pipes on 
the safety valves. He did so by first putting reducing 
elbows on both discharge connections and extending the 
pipes so they would blow off within four inches of the 
roof. It is things like this that cause one to wonder 
how some engineers get by. D. DUNCAN. 
Newark, N. J. 
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Why Did the Pilot-Valve Stem Corrode? 


A short time ago an operator reported that the main 
throttle valve on a small turbine unit could not be 
opened. The valve was of the pilot-controlled type and 
appeared to be stuck so tight that there was danger of 
breaking the stem. 

Upon dismantling the valve we were surprised to 
find that the end of the stem had corroded away as at 
A until it was free from the disk. The disk and stem 
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are both made of steel. The steel pins used to secure 
the disk to the stem were not corroded and the disk 
was in perfect condition. The unit is operated only 
about 42 hours a week, and the steam is off the entire 
line when the plant is shut down. The unit has been 
in service a total of about 10,000 hours. 

I should be glad to hear from some readers of Power 
if there is a possibility that superheated steam at 500 
deg. F. could cause the erosion, or what was the probable 


cause for it. C. W. PETERS. 
New York City. 


The Air-Lift Pump 


The article by William V. Fitzgerald in the May 24 
issue is of more than passing interest, as it deals with 
a subject that seems to be little known, at least as far 
as published articles are concerned, but yet is of great 
interest from an engineering and practical economy 
viewpoint. It would be interesting, therefore, to see 
some discussion of the subject as to the different 
theories, and to start the ball rolling I should like to 
give an outline of our experiences at the Waterbury 
Button Co. with this method of raising water, and the 
conclusions we reached from our small experimenta- 
tions. 

To begin with, we had an artesian well drilled 140 
ft. in depth; this we intended to use for boiler-feed 
water, as we were then using city water at 15c. per 
100 cu.ft. which made our water bill for the year 
rather high. It was our intention to build a pumphouse 
over this well, using a deep-well pump to pump the 
water into the hotwell; before ordering the pump, how- 
ever, we wished to find out about how many cubic feet 
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we could obtain from the well, and it was at this point 
that our air-lift experiences started. 

It so happens that our compressed-air receivers are 
only about 30 ft. from the well, so that the air supply 
was assured, but we were still in doubt as to the size 
of the air and water pipes and the pressures to use, so 
we finally decided to make the cheapest arrangement 
possible to find what the working conditions were. 

We used a 2-in. water pipe and a 1-in. air pipe, basing 
our sizes on the table given in Marks Handbook for a 
43}-in. well. The air pipe we connected to the water 
pipe about 2 ft. from the bottom, the end of the water 
pipe coming about a foot from the bottom of the well. 
We used a short home-made elbow to connect the two 
pipes, with a piece of brass screen of about 20 mesh 
placed in the air pipe to break up the air. The water 
pipe below the air entrance was drilled with a number 
of j-in. holes to allow easy access for the water. It 
was found necessary to use 57-lb. air pressure to start 
the well flowing, but after it had been in operation for 
a few minutes, the pressure could be lowered to 25 Ib. 
and the well would give us the same quantity of water, 
about 21 gal. per minute. 


Although we had no means of measuring the quan- 


tity of air consumed, we found that we could operate’ 


with the valve, a 1-in. globe, opened about one full turn 
only. The well before starting pumping stood about 
7 ft. below ground level, and after working, the level 
stood about 37 ft. below ground level; this meant that 
we had a submergence of about 100 ft. 

We found that we did not get a steady flow of water, 
but rather a pulsating effect, the water shooting into 
the hotwell with great velocity, which naturally in- 
creased in proportion to the air pressure. This may 
have been due to air pockets which could be greatly 
overcome by a more suitably designed foot-piece. It 
might be well to mention also that we forced the water 
through a pipe having four right-angle bends, which is 
hardly conducive to efficient operation. 

We would be greatly interested in comments or crit- 
icisms of our attempts, or 
data on our experimental 
is in operation every day 


would be glad to give more 
air lift. which incidentally 
and gives us good service 
without a moment of trouble, leading us to be ardent, 
if unlearned, boosters of the air lift. 

F. G. WILSON. 
Waterbury, Conn. Waterbury Button Co. 

The Decrease in Students in 
Mechanical Engineering 

In the editorial in the May 24 issue on the “Decrease 
in Students in Mechanical Engineering” it is predicted 
that one possible blessing from this situation will be the 
raising of the wage standard of the profession. 

I do not doubt that it will. Yet I believe that the engi- 
neer—mechanical, electrical, civil or chemical—has 
himself to blame for his low earning ability. 

He comes out of school equipped with a slide rule, a 
set of drawing instruments and a_ handbook, and 
expects to rent himself thus equipped for the salary of 
a senior executive. 

Actually, his equipment has a material value of only 
twenty or thirty dollars, or 
assume, of six dollars a year. 

A graduate from a technical high school can use his 
slide rule with accuracy. Anyone who is mechanically 


a rental value, we may 
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inclined can readily learn to find the engineering data in 
his handbook. As for his drawing instruments, I would 
rather see them in the hands of a mere draftsman who 
has a sense of proportion and a little artistic taste than 
in those of the average impatient graduate from an 
engineering school. 


I do not mean to discredit the understanding of 
thermodynamics and applied mechanics that the 
mechanical engineering graduate carries away from 


his school. Not so long ago I was in his ranks, and 
well do I realize how dearly earned is that knowledge. 
I realize also that its appraisal by prospective employers 
is always discouraging. 

The representative of one of the country’s largest 
employers of engineers once told me that it took all of 
two years of training after graduation to make an engi- 
neer worth the office space he occupied. Another ex- 
plained that boys who started in from high school were 
worth more to him at the end of eight years than those 
who spent four of those eight years in an engineering 
school. Several others have told me of discouraging 
experiences in starting engineering graduates in the 
ranks expecting them to forge ahead on sheer merit. 

What then, is happening to engineers during their 
course of training, which handicaps them in the first 
years of their work? In my own case three things 
stand out as conspicuous failings of my engineering 
education. The vision that takes in all angles of an 
engineer’s problem, which I needed first of all, had been 
obscured by a maze of unclassified technical informa- 
tion. The imagination that is so essential to invention 
had been stifled by persistent drilling in logic. The 
knowledge that I should have regarded as a mere 
mental appetizer had been paraded before me by my 
instructors as the absolute chart and pass key to engi- 
neering achievement. 

As far as reaction to an engineering training goes, 
at least, I believe that I was typical of the average 
embryo engineer. And as far as value to my employer 
and myself were concerned, I am quite sure that I 
represented the average. 

The stimulus of higher wages in store for me would 
not have helped my case at all. I had put my trust in 
my instructors with a willingness to accept whatever 
might eventually come my way. And, like fifty per 
cent of my fellow graduates from one of the best engi- 
neering schools this country affords, T eventually saw 
fit to leave the responsibilities of engineering to others 
more patient than I. 

I cite myself as an example because I have to offer 
only my own proposed solution of the shortage of engi- 
neers. It is simply this, that engineers use their 
influence first of all to improve the standards of engi- 
neering education. 

When engineering 
draw their 


schools are financially able to 
instructors from the ranks of successful 
engineers, they will then be qualified to turn out gradu- 
ates who will possess a happy balance of fundamental 
knowledge, logic, vision and imagination. Higher wages 
for these graduates and their fellows cannot heip but 
follow. But most important of all, the engineering col- 
lege will become the type of educational institution 
that we can conscientiously recommend to those high- 
school boys who are trying to decide their careers. 

Isn’t that goal worth a little of every professional 
engineer’s time and effort? 

CHARLES MACCABE SMITH, Advertising Manager, 

Los Angeles, Calif. Celite Products Company. 
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Modern Pumping Station Design and 
Probable Future Developments 


HE marked improvements made in 

central-station design are largely 
responsible for the present-day ad- 
vance in large modern pumping sta- 
tions. The water-works’ engineers 
being more conservative, have waited 
until the reliability as well as the 
economy of some of the improved 
power generating equipment were 
thoroughly established. At first, they 
were slow to adopt the steam turbine 
as a prime mover, largely owing to the 
fact that the triple-expansion pumping 
engine was a marvel in mechanical and 
thermal efficiency. Were it not for its 
high first cost, with the attendant high 
fixed charges, this type of plant would 
still be the standard for modern pump- 
ing stations, notwithstanding the fact 
that only slight changes in economy 
could be effected, owing to the limita- 
tions on steam pressure and tempera- 
ture for this type of equipment. The 
triple-expansion pumping engine costs 
from 23 to 3 times as much as the 
steam - turbine - driven centrifugal 
pumping unit and the building and 
installation costs are considerably 
greater; moreover, the size of such 
units is limited to about 50 million gal- 
lons daily capacity, whereas the in- 
creasing demand on the larger water 
pumping stations calls for units of 
greater capacities. Already there are 
units installed or contracted for hav- 
ing capacities exceeding 75,000,000 gal. 
per day. 

While the efficiency of the average 
pumping station has been improved in 
the last twenty years, it is interesting 
to compare the efficiency of a large 
pumping station of 1908, the Cali- 
fornia Pumping Station of the Cincin- 
nati Water Works, with the results ob- 
tained in the latest types of pumping 
stations in use or being installed at the 
present time. In the older station, 30- 
m.g.d. triple-expansion, crank-and-fly- 
wheel pumping engines, using steam 
at a pressure of 150 lb. gage and 125 
deg. F. superheat, developed the fol- 
lowing results: 


efficiency of boiler, economizer 

and superheater, per cent.... $2.2 
Mechanical etlicieney of engine, 

a See ee Terre re 93.3 
Thermal efliciency of engine, per 

or ‘ sank 22.0 
Thermal efficiency of plant, pet 

cent . eae : 16.375 
Duty per 1,000 Ib. steam, ft.-Ib. .194,403,500 


Duty per million B.t.u., ft.-lb.7..153,500,000 


_ *Abstract of paper read before the Amer- 
ican Water Works Association, Chicago, 
June 10, 1927 


*The expression of performance in terms 


of dut. can easily be converted into terms 
more familiar to the power engineer, Since 
778 ft.-lb. equal 1 B.t.u., the duty of 153,- 


500,000 ft.-Ib. is 197,300 B.t.u., which is 
the useful work delivered per million B.t.u. 
supplied That is, the efficiency is 19.7 
per cent—Editor. 


By ARTHUR L. MULLERGREN 


This performance was the best that 
had been obtained at that time and 
would be considered good today. The 
heating value of dry coal was 13,254 
B.t.u. per lb. The over-all plant 
economy was 1.105 lb. of coal per in- 
dicated horsepower-hour. 

Probably the best examples of the 
latest pumping-station designs in this 
country are the Fairmount Pumping 
Station, Cleveland; Western Avenue 





OR large stations steam-tur- 

bine-driven pumping units of 
150-m.g.d. are predicted, which, 
with modern boiler room, includ- 
ing unit pulverizers, air preheat- 
ers, two-stage bleeding for heat- 
ing the feed water, steam at 400 
lb. pressure and a total tempera- 
ture of 700 deg. F, will give an 
over-all duty of 250 million foot- 
pounds per 1,000 lb. of steam and 
a thermal efficiency approximat- 
ing 20 per cent. For medium- 
sized stations it is believed future 
development will be along the 
lines of synchronous-motor- 
driven pumping equipment, in- 
duced by power rates down to 
one-half cent per kilowatt-hour. 











Pumping Station, Chicago; and the 
Missouri River Pumping Station, St. 
Louis. The first-named station is fin- 
ished and has been operated a sufficient 
time to demonstrate its reliability and 
economy. Both the Chicago and St. 
Louis stations are under construction, 
and the duties given are the manufac- 
turers’ guarantees of expected duties. 
The Cleveland pumping station differs 
from the others in that the main pump- 
ing units were designed to bleed steam 
for a central heating system. It 
operates at 300 lb. steam pressure and 
about 135 deg. superheat. The Chi- 
-ago station will operate at 300 Ib. 
steam pressure and 200 deg. superheat. 
The St. Louis station will operate at 
300 lb. steam pressure and 245 deg. 
superheat, or a total steam temperature 
of about 665 deg. F., which is the 
highest steam temperature for a pump- 
ing station so far designed. 

Tests on the 75-m.g.d. bleeder units 
of the Cleveland station showed a duty 
when operating without the bleeding 
feature of 135.5 million ft.-lb. per 
million B.t.u.; when operating under 
the bleeding conditions and allowing for 
the heat value of the steam bled into 
the heating system, an over-all duty of 
198.2 million ft.-lb. per million B.t.u. 
was developed. The guaranteed duty 


of the Chicago pumping units is 154 
million ft.-lb., and that of the St. Louis 
high-duty units is 163.6 million ft.-lb. 
per million B.t.u. There are no 
economizers in any of the stations, but 
air preheaters are used in the Cleve- 
land and St. Louis plants. Stokers are 
used in all three installations and 
steam is bled from the main pumping 
units for feed-water heating. 

By comparing the guaranteed duties 
of the St. Louis steam-turbine-driven 
pumping units with the 1908 test 
duties of the California Pumping Sta- 
tion, it will be seen that there is a gain 
in fuel efficiency of only about 7 per 
cent, but a comparison of the over-all 
annual charges shows a much greater 
difference in favor of the present type 
of station. If triple-expansion pump- 
ing engines had been used in the St. 
Louis plant, the initial investment for 
the complete station would have been 
approximately $500,000 greater than 
for the steam-turbine pumps and the 
fixed charges approximately $40,000 
more per year. Even considering the 
increased efficiency of the triple-expan- 
sion pumping units with present-day 
steam practice, namely, 250 lb. pres- 
sure, 200 deg. superheat, as compared 
to the steam turbine unit with the 
higher steam conditions, the saving in 
fuel would be only about 8 per cent for 
the triple-expansion unit. 


STEAM-TURBINE-DRIVEN PUMPS 
SHOW GREAT SAVINGS 


In tabulating the over-all annual 
charges for triple-expansion and steam- 
turbine units, the St. Louis officials 
found that there was an over-all sav- 
ing under present-day conditions of ap- 
proximately $27,000 in favor of the 
latter. Comparisons made for the 
Western Avenue Station under the pre- 
scribed conditions of operation showed 
a saving in annual charges of around 
$67,000 in favor of the steam-turbine 
pumping unit. 

Power-plant practice has demon- 
strated that steam turbines can be built 
of much greater capacity than required 
by the present-day water works, so 
there is plenty of margin for the se- 
lection of larger equipment for future 
installation. Another feature of the 
steam-turbine pumping unit of the 
latest type is the extreme flatness of 
the duty curve for variable capacities. 
In tests made on one of the Cleveland 
units there was a change in the duty 
of less than 7 per cent, with a varia- 
tion in capacity of two to one. 

Much better economies can be ex- 
pected in the future in the steam-tur- 
bine pumping unit, if engineers gen- 
erally will specifically set out the 
requirements of the unit for the particu- 
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lar installation and allow the manufac- 
turer to design it to fit the particular 
requirements. This calls for special 
machines, but the additional cost will 
be fully justified. Based on data ob- 
tained from a manufacturer of steam- 
turbine pumping units, there has been 
compiled the accompanying table show- 
ing the expected duties of such equip- 
ment in the future, when built for the 
specific conditions under which they 
will operate. Anticipations are that the 
initial costs will not exceed 25 per cent 
more than that of the standard com- 
mercial machines now being built in 
regular production. 

In the figures of the table an allow- 
ance of about 3 per cent should be 
made for the auxiliaries. It is fully 
believed that these economies will be 
realized, as the St. Louis new high- 
service unit guarantees are within 10 
per cent of the estimates in the table. 


PRESENT DESIGN OF LARGE 
PUMPING STATIONS 


In general the present-day design 
of the modern large pumping station 
embodies the following: 

Operating Conditions—200 to 300 lb. 
steam pressure, 200 to 250 deg. super- 
heat, or a maximum total temperature 
of 675 deg. F. 

Pumping Units—40- to 75-m.g.d. tur- 


bine-driven centrifugal pumps_ with 
standard surface condensers. 
Boiler Room — Surface per boiler, 


5,000 to 10,000 sq.ft.; 250 to 325 Ib. 
gage pressure, superheat 200 to 250 
deg. F. from convection-type super- 
heaters; boilers designed to operate at 
200 per cent rating, equipped with air 
preheaters, stokers or pulverized-fuel- 
burning equipment and forced- and in- 
duced-draft fans. 

Auxiliaries—Steam-turbine or water- 
wheel operated, a combination of both, 
or a combination of waterwheel and 
electric-motor-driven equipment, with 
the exception of the air-removal pumps 
which are the steam-jet type. 

Coal and Ash-Handling Equipment 
—Overhead bunkers with suitable belt 


conveyors from coal storage and 
traveling weigh larries. 
Miscellaneous — Automatic combus- 


tion-control equipment with central 
control board provided with the neces- 
sary gages, flow-meters and control 
equipment, evaporators, deaérators and 
two-stage bleeding for feed-water heat- 
ing and the use of the regenera- 
tive cycle. 


FEATURES OF THE FUTURE PLANT 


It is believed that the future large 
pumping station will have units of 
around 150 m.g.d. capacity. Steam tur- 
bines have already been developed for 
capacities far in excess of this, but it 
will be necessary to develop pumps and 
reduction gears. Future units will 
have mounted on the mainshaft a di- 
rect-current generator capable of driv- 
ing all plant auxiliaries required for 
the particular unit, as well as_ the 
boiler-room auxiliaries operating in 
connection 


with each main pumping 
unit. The boilers will be equipped with 
air preheaters, economizers, both 


radiant- and convection-type super- 
heaters, and the furnaces will be en- 
tirely inclosed with water-cooled sur- 
faces forming a part of the boiler cir- 
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culation system. The probable steam 
pressure will be 400 lb. gage with 255 
deg. F. superheat, making a total steam 
temperature of 700 deg. F. Unit-type 
pulverizers will be installed in connec- 
tion with each boiler. Evaporators for 
makeup water and deaérators will be 
used for feed-water purification and for 
feed-water heating use of the regenera- 
tive cycle will call for two-stage bleed- 
ing from the main unit. Emergency 
power supply for plant auxiliaries or 
for starting up the plant will be pro- 
vided by a small house steam turbine, 
and in addition electrical energy will 
be supplied from the central power sta- 
tion. The over-all duty of the pumping 
unit will be around 250 million ft.-lb. 
per 1,000 lb. of steam. The over-all 
thermal efficiency of the plant will ap- 
proximate 20 per cent. 


ELECTRIC DRIVE FOR THE 
SMALLER STATIONS 


All of the foregoing applies to large 
pumping stations serving metropolitan 
districts. For stations having a ca- 
pacity of less than 30 m.g.d. it is be- 
lieved that the future development will 
be along the lines of electric motor- 
driven pumping equipment, purchasing 
energy from the large central stations. 
With the increasing tendency toward 
interconnection between large generat- 
ing stations and the attendant reduc- 
tion in the cost of producing power, it 
will be more economical to purchase 
power for pumping service than to at- 
tempt to produce it. Since the water- 
works service offers a high load factor 
and use can be made of synchronous 
motors for pumping, the day is not far 
distant when electric power will be 
available for water-works service for 
one-half cent per kilowatt-hour. The 
investment in electric motor-driven 
pumping equipment, buildings, etc., will 
approximate from 30 to 40 per cent of 
that of a highly efficient steam-tur- 
bine-driven station, so that the saving 
in fixed charges will be an added ad- 
vantage in the purchase of electric 
power from the central station. 


That great improvements in_ ef- 
ficiencies have been made in motor- 
driven centrifugal pumping units, is 


evidenced by tests on a 70-m.g.d., 170- 
ft. head, synchronous-motor-driven 
pump installed at Detroit, which de- 
veloped an over-all 


efficiency, pump 
and motor, of 82.7 per cent. A simi- 
lar test on a 50-m.g.d., 170-ft. head 


unit developed an over-all efficiency of 
84.7 per cent. It is not uncommon to 
find over-all efficiencies even in small 
motor-driven units of 75 per cent. With 
power costs of 5 mills per kilowatt- 
hour and investment charges 40 per 
cent of those of a steam plant, it can 
be seen that the annual charges on 
such an installation will make a re- 
markable showing. 

Seasonal variations occur in water 
consumption, and in the average pump- 
ing station provisions must be made 
in the equipment to take care of this 
variation. With centrifugal pumps 
this can be accomplished by the use of 
so-called base-load pumps with other 
sizes of additional motor-driven pumps 
to suit the particular requirements, so 
that all pumps will operate at their 
maximum efficiency when put into 
service. 
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Furthermore, it is entirely possible 
in the future that even the large 
steam-turbine-driven pumping stations 
may find it economical to have motor- 
driven centrifugal pumps as _ stand-by 
equipment and to fill in the peak de- 
mand as occasion warrants by purchas- 
ing the power rather than having a 
large amount of idle steam equipment 
that will be used only a part of the 
year. The excess fixed charges on the 
idle steam equipment probably would 
be greater than the stand-by charges 
required by the power company. 
Furthermore, greater flexibility in 
operation could be secured by this ar- 
rangement and additional advantage 
would be the availability, without an 
extra charge, of stand-by power for 
use by the auxiliaries of the main 
steam pumping units. 


DIESEL-ENGINE PUMPING UNIT 
HAs LIMITED FIELD 


It is believed that the Diesel oil en- 
gine pumping unit has a limited field in 
water-works service, except in small 
stations where electric power is not 
available at satisfactory rates, owing 
principally to its high first cost; and 
this condition is rapidly disappearing. 

The electric-driven pumping station 
has a decided advantage in the selection 
of a site, as the power can be brought 
to the station regardless of the location. 
With duplicate and loop transmission 
lines from large interconnected central 
stations there should be little reason to 
fear interruption of service. 

Studies of comparative costs of oper- 
ating a number of medium-sized pump- 
ing stations, with purchased electric 
power, steam or oil engine drive, with 
power rates as high as lide. per kw.-hr., 
coal costing $4 a ton and oil 5e. a gal., 
have shown in a great many cases that 
electric drive is the most economical in 
over-all annual charges. Thus, with the 
further reduction in power rates antici- 
pated, the use of electric-driven equip- 
ment for the medium-sized and small 
pumping stations should increase, al- 
though at the present time the rates in 
a great many cases might not justify 
such a conclusion. With the trend of 
electric power rates downward and the 
cost of fuel upward, it would seem that 
pumping-station design in the future 
will be along two lines—the very large 
steam-turbine-driven station and the 
electrically operated station with mo- 
tor-driven centrifugal pumps using pur- 
chased power. 


ESTIMATED DUTIES FOR SPECIALLY 
DESIGNED STEAM TURBINE PUMPING 
UNITS 
Duty: Mill. Ft.-Lb. Per 1,000 Lb. Steam 
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10 130.0 23.7 192.2 194.5 
15 143.0 190.4 214.0 219.5 
20 150.5 199.0 224.0 230.0 
25 154.5 204.0 229.8 236.2 
30 156.8 207.0 233.0 240.0 
40 160.0 211.0 237.0 245.0 
50 162.8 214.5 241.5 249.2 
60 165.0 217.5 244.9 252.8 
70 167.0 220.0 247.4 256.0 
80 168.6 222.2 250.0 258.8 
90 170.2 224.3 232-2 261.3 
100 171.5 226.4 254.4 264.0 
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Complete Gasification of Coal’ 


 igteyeey to improve the manufac- 
ture of city gas from coal have 
been directed along two lines, low-tem- 
perature carbonization and complete 
gasification. In low-temperature car- 
bonization the aim is to produce the 
maximum of byproducts, the most im- 
portant of which is a light oil suitable 








Fig. 1—Section of the complete gasifica- 
tion Strache generator 


for motor fuel. The aim of complete 
gasification is to obtain a maximum of 
gas and a minimum of byproducts. 

30th of these fields have been of more 
interest in Europe than in this country. 
The need for home production of motor 
fuel in the Central European countries 
has stimulated the interest in low-tem- 
perature carbonization, while the scar- 
city of good coal for the manufacture 
of coal gas, coke and water gas has 
stimulated interest in the complete gasi- 
fication process. 

The forerunner of all complete gasifi- 
cation plants was the Strache gene- 
rator. In this equipment a column of 
fuel is so arranged that air may be 
blown across the bottom portion to heat 
the fuel A‘, Fig. 1, after which steam 
A, Fig. 1, is admitted and allowed to 
rise through the fuel column, B, Fig. 1, 
producing water gas in the lower sec- 
tion and the distillation of the volatile 
matter in the upper section to produce 
coal gas. 

In the modern plants this process has 
been refined by the addition of super- 
heaters for cracking the tarry vapors 
given off by the coal and by elaborate 
means of utilizing the heat produced in 
the generator. The most important on 
the continent of Europe are the devel- 
opments of the Strache process, Fig. 2, 
especially that of the Kreisa Gesell- 
schaft in Vienna. 

The advantages of complete gasifica- 
tion in a single unit over present two- 
stage methods is in the saving of heat, 


Fig. 3. The heat required for carboni- 

*Abstract of a paper read before the 
Boston Section of the A.S.M.E., on May 
19, 1927 


mie 


By R. V. KLEINSCHMIDT 


zation of the coal is obtained in the 
combined unit from the waste heat of 
the water-gas operation, while the hot 
coke discharged from the retort directly 
into the water-gas generator saves 
much of the fuel necessary to heat up 
the charge initially. These savings in- 
crease the total heat in the final gaseous 
product by as much as 20 or 30 per 
cent. 

A second advantage is to be found in 
the flexibility of the coal-carbonizing 
operation when carried on in conjunc- 
tion with water-gas manufacture. In 
many small plants expensive anthracite 
is used which could be replaced readily 
by bituminous coal in a complete gasifi- 
cation unit. 

One of the great advantages of low- 
temperature carbonization is the saving 
of high heating value constituents and 
the conservation of the rich primary 
gases, keeping the carbon that would 
otherwise foul the retorts and clog the 
pipes, in the gaseous form. The car- 
bonizing in the retort of a complete 
gasification outfit is essentially a low- 
temperature carbonizing process. The 
actual heating value obtained from the 
coal-gas portion of a complete gasifica- 


creases, complete gasification will suffer 
a serious setback. This balance be- 
tween gas and coke as the most impor- 
tant domestic fuel will determine 
largely the question of development as 
between complete gasification and the 
other methods of coal processing. 

The decrease in the price of gas 
which may be expected from widespread 
development of complete gasification 
processes, is not very great. However, 
even a slight reduction may have an 
important effect. Reduction in price by 
10c. per thousand cubic feet would place 
gas in a favorable competitive posi- 
tion, especially with respect to oil. Such 
a reduction as a result of complete gasi- 
fication processes is not at all unlikely. 

It may well be asked why, in so 
progressive a country as ours, complete 
gasification has not developed more 
rapidly. The answer can be found in 
three conditions. 

First, the gas industry has only re- 
cently awakened to the possibilities of 
gas house heating and other large uses. 
It has placed considerable importance 
in the past on the revenues derived 
from byproducts now being replaced by 
the synthetic ammonia process and by 
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Fig. 2—View showing the Kreisa-Gesellschaft development 
of the Strache gencrator 


tion unit is higher than can be obtained 
from a high-temperature carbonization 
equipment. We have, then, a method of 
producing gas of legal standard direct 
from coal with production of only a 
small amount of coke. 

The primary products of any coal- 
carbonization process may be regarded 
as tar, coke and gas. Tar will find an 
increasing value in its lighter fractions 
as motor fuel and in its heavier creosote 
and pitch fractions for wood preserva- 
tives and road-building materials. 

Coke is essential in foundry and other 
metallurgical processes. The products 
of complete gasification are primarily 
gas with some tar. If the development 
of the domestic demand for coke in- 


the development of a number of chem- 
icals from cracked petroleum fractions. 

A second delaying factor has been the 
activity of persons directly interested in 
complete gasification. 

The third has been the attitude of 
public utilities commissions. The care- 
ful control of gas rates for a number of 
years limits the profits of gas com- 
panies to a reasonable rate. It has 
been true that losses sustained in ex- 
perimental work have not been re- 
garded as reasonable operating losses, 
nor could they be regarded as increases 
in capital expended in business. A 
company, therefore, has nothing to gain 
by spending money to develop new proc- 
esses. Such progress as has been made 








July 


d 


has 
offic 
to b 


a fe 
fica’ 
nect 
con 
by 

dre 


ee ae ae 








July 12, 1927 


has been by a few companies whose 
officers have had the pioneering spirit 
to be willing to take a risk. 

In closing it may be well to mention 
a few directions in which complete gasi- 
fication may develop. One is in con- 
nection with the use of oxygen. The 
continuous water-gas generator blown 
by steam and oxygen has long been 
dreamed of. With a complete gasifica- 
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mouth of a mine and _ transmission 
direct to large industrial centers 
through pipes. This possibility has 


been brought much nearer to realiza- 
tion by operations in the West with 


Heat Balance 


Coal and water-gas 





/ Fa) , 


“A ry | 170 
coal -/U0U S/o 








— 
AW 
o 
j 
s -40% 


Coal gas-229 
Water ga 








is 


Fig. 
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tion unit an important advantage could 
be obtained, since the distillation of the 
coal would be carried on by a continu- 
ous stream of water gas in place of the 
intermittent operation necessary with 
the present type of water-gas generator. 

A second possible development is 
complete gasification of coal at the 
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natural-gas pipe lines in which gas 
has been transmitted as much as 
450 miles under high pressure. The 
distance from the Pennsylvania bi- 
tuminous coal fields to New York 
Conyplete gasification 
Coa! -/00 Yo 
Mixed gas -82% 
two-stage method 

City is a little over 300 miles. An 


18-inch pipe line capable of delivering 
enough gas to supply the entire New 
York City territory could be built for 


an estimated cost of $15,000,000. Such 
a line is in operation between Beau- 


mont, Tex., and Shreveport, La., a dis- 
tance of 200 miles. 


Safe Practices for Power 
System Operation 


N A paper on “Safe Practices in 

Connection with the Operation of 
High-Tension Power,” presented at the 
recent annual convention of the Asso- 
ciation of Iron and Steel Electrical 
Engineers, T. E. Hughes, General Fore- 
man, Duquesne Works, Carnegie Steel 
Co., said that an analysis made of the 
principal contributing causes of elec- 
trical accidents showed that some phase 
of man failure predominated in nearly 
every instance. The seven basic causes 
were given Ignorance; haste; 
cependence on others; thoughtlessness ; 
lack of discipline; defects in physical 
condition; inadequate illumination. The 
following are some general rules given 
for safe operation during normal and 
emergency periods on a power system: 

1. The operators at the various plants 


as: 


should be at all times familiar with 
the relative importance of the local 
loads as well as the loads of other 


plants, if interconnected, so that they 


cam readily make a load reduction 


to meet any emergency condition. 
These men must be resourceful, have 
good judgment and ability to think 


quickly and accurately. They should 
at all times have a mental picture of 





the apparatus they are to operate, 
together with its location and relation 
to the other apparatus. Where groups 
of plants are interconnected or the sys- 
tem is unusually extensive, all oper- 
ators should be under the supervision 
of a system operator who is respon- 
sible for the protection of all men work- 
ing on the system. 

2. Operators must be informed as to 
the names of men who are authorized 
to issue switching orders. In no case 
should he take orders from any other 
source, except in extreme emergency 
when circuits may be de-energized. 
Power must never be put on a circuit 
unless orders are received from a duly 
authorized person. 

3. Each power house should have a 
miniature switchboard showing in 
detail the arrangement of generating 
equipment, feeders and the tie line, for 


use of the operators and their as- 
sistants. 

After each switching order is com- 
pleted, the connection should be du- 
plicated in detail on the miniature 


board. A system log should be used 
in connection with the miniature 
switchboard; this log should furnish a 


~] 
—_ 


brief statement classifying each opera- 
tion in connection with a_ switching 
order together with a report of load 
conditions and of any trouble or repairs 
required to thegstation equipment. This 
log sheet should cover at least 24 hr. 
of operation to serve as a guide to each 
operator as he comes on duty. 

4. The importance of quick and effi- 
cient communication between power- 
plant operators during the normal or 
emergency operating conditions is so 
essential as to justify a separate 
telephone system. If the local telephone 
system is used for dispatching service, 


switching operations in emergencies are 
generally retarded by busy telephone 


lines and as a result the operator is 
unable to get in touch with the proper 
persons to restore service. The tel- 
ephone and miniature switchboard 
should be located so that the operator 
has full view of the miniature switch- 
board, station switchboard and indicat- 
ing instruments while using the tel- 
ephone. 

5. When high-tension equipment is to 
be out of service for repairs, the oper- 


ator should be notified as far in ad- 
vance as possible, in order to make 
any load adjustments that may be 


required. In plants where important 
tie lines exist, high-tension equipment 
should not be disturbed during peak 
hours. 

6. Persons other than operators or 
authorized electrical department work- 
men should be refused admittance to 
galleries, switching yards and electrical 
equipment in general, unless aécom- 
panied by authorized employees famil- 
iar with all hazards. 

7. All circuits and equipment on the 
system should be definitely designated 
by some simple method. The method 
adopted should be distinctive and have 
a very definite meaning in order to give 
all parties concerned with an operation 
a definite mental picture of just what 
is affected by each operation. 

8. It is vitally important that work- 
men consider equipment alive until it 
is definitely determined that it is dis- 
connected, short-circuited and grounded. 
It is equally important that the methods 
used insure this condition be as direct 
and simple as possible. With that end 
in view it is advocated: First, that 
only one type of sign or card be used 
on the switchboard and that it be 
designated simply with the words, 
“Men Working on Line’; second, that 
after all switching operations incident 
to clearing equipment in preparation 
for repairs has been complete and the 
operator reports “All Clear,” ground- 
ing and _ short-circuiting switches be 
closed where installed, or chains used 
to short-circuit and ground lines when 
such switches are not available. If 
these two simple regulations are fol- 
lowed, no accidents will occur. 

It may be argued that chains as 
short-circuiting devices are hazardous 
and unreliable. While they are not con- 
sidered as satisfactory as the usual 
short-cirecuiting switch, they can safely 
be applied by first throwing rope over 
the conductors and then pulling the 
chain into place. Possibly, such rope 
should be treated by boiling in paraffin, 
kept properly protected from moisture, 
and then it can be used with absolute 
safety at 6,600 volts. It is hoped tests 








72 


will prove such rope equally safe on 
much higher voltages. There is no 
question that chain made up of {-in. 
spiral links will carry sufficient current 
to operate relays and trip any breakers 
not previously opened on voltages of 
2,200 and higher. On lower voltages 
larger chains may be used and good con- 
tacts with lines assured by wrapping 
the chain around the conductors. 
Much can be done to avoid accidents 
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occasioned by thoughtlessness, haste, 
dependence on others, by safety propa- 
ganda in the form of meetings, dem- 
onstrations, talks by foremen, and the 
explanation of accidents, ete. A well 
managed system insists on obedience to 
orders; the more nearly discipline ap- 
proaches the military standard the 
fewer the accidents will be. Safety de- 
vices cannot be substituted for ignor- 
ance, thoughtlessness or disobedience to 
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orders, but where good management 
existe, systems of instructions, short- 
circuiting and grounding devices are 
effective checks to carelessness and 
lapse of memory. Instructions and 
safety devices should be simple, orders 
few in number as possible, and in the 
last analysis a simple sign used in con- 
nection with short-circuiting chain is 
sufficient to prevent a large majority 
of potential accidents. 


Welding of Large Pressure Vessels’ 


ELDING has become one of the 
chief methods whereby metals can 
be safely and economically joined. 
Processes for welding have gone 
through various stages of grief and 
uncertainty until today the principles 























By T. MCLEAN JASPER 


part. It has been thought that weld- 
ing was associated with brittleness in 
the weld material and over-heating of 
the metal adjacent. It is now known 
that these are only a phase of welding 
and can be eliminated entirely. 
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Fig. 1—Results of tests and location of test specimens of weld material 
and adjacent metal 


underlying good welding are generally 
understood. 

The requirements of a material to 
be used in welding two plates together 
are that it shall have similar physical 
and chemical properties as the plates. 
This is especially necessary in cases 
where corrosion plays an important 


*Abstract of a paper presented before 
the National Board or Boiler and Pressure 
Vessel Inspectors at the June convention 
held in Nashville, Tenn, 


The successful joining of plates has 
been made possible by the development 
of automatic metal depositing devices 
and by protecting against the embrit- 
tling elements. The foregoing results 
can be obtained by hand methods but 
greater precautions must be exercised 
‘n order to produce the best results. 

As a body of men charged with the 
protection of industry and the lives of 
people using high-pressure and high- 
temperature equipment, it is necessary 


that you get some idea of the possi- 
bilities of welding when performed 
properly. As higher temperatures and 
higher pressures are being demanded 
the methods of joining metals must be 
improved to produce the designs most 
suited to such development. 

Welding offers a means for produc- 
ing vessels of size and shape hitherto 
unattainable by any other method and 
in metals of different compositions to 
suit the needs of various special in- 
custries. 

Toward the end of the War large 
aérial bombs were built requiring a 
strength of weld equal to that of the 
parent metal and a ductility such that 
the bomb would explode into small 
pieces rather than along the seams. 

Later, rear axle housings for auto- 
mobiles were made by are welding. 
Today over 23 million are-welded hous- 
ings have been built and a service 
failure has yet to be heard of. 


USE OF CASING COUPLINGS 


The next step in are welding was 
that of the casing couplings which are 
used in oil wells. In this product it 
became necessary to produce a weld 
of the same electrical potential value 
as that of the parent metal so as to 
balance the corrosion effects between 
the weld and the parent metal. Today 
over 13 million of such couplings are 
doing service and a failure has yet to 
be heard of. 

Such results are obtained only after 
much research and considerable testing. 

The next development was in the 
realm of large vessels for high pres- 
sures and temperatures. The applica- 
tion was made in the most hazardous 
business, that of the oil cracking busi- 
ness, where a failure in service means 
the lives of many men and the loss of 
much property. One manufacturer has 
today in the field over 500 arc-welded 
vessels of large size working at tem- 
peratures up to 900 deg. F. and at 
pressures up to 600 lb. per sq.in. at 
those temperatures. These vessels 
vary in weight from 100 to 230 tons. 
We have yet to learn of a service fail- 
ure in those arc-welded vessels. 

Today the largest high-pressure arc- 
welded vessel ever built is working at 
909 deg. F. and weighs over 260,000 Ib. 
A vessel is under construction by ayrec- 
welding which will weigh, when com- 
pleted, 380,000 Ib. and will operate at 
a temperature of 900 deg. F. The 
size and weight of such equipment are 
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only by the facilities for 


curtailed 
shipping and erection. 

This address to you would be incom- 
plete if the results of tests were not 


presented. The tests here presented 
will apply to the metal used in the 
tabrication of vessels. They apply to 
carbon steel having a yield point of 
from 30,000 to 35,000 lb. per sq.in. and 
an ultimate strength of from 55,000 


to 60,000 lb. per sq.in. when metal 
from 2 to 6 in. in thickness is con- 
sidered. 


Figure 1 represents test results on a 
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the cross-section by 16% 
When the section had been reduced by 
234 per cent, the weld failed. The 
strength of the steel plates were 55,000 
to 57,000 lb. per sq.in., and that of the 
weld over 20 per cent stronger. The 
failures in the plates oecurred about 
4} in. from the center of the weld. 


per cent. 


LONG TEMPERATURE TESTS 


There no intention of welding 
plates together to produce a weld un- 
necessarily strong because in doing so 
ductility is sacrificed and no useful 


is 




















Fig. 2—Location of break in te 
which had bee 


series of slab® cut from a 2%-in. plate 
which had been made by are welding 
two pieces together. The slabs were 
cut parallel to the weld and so ar- 
ranged that the results represent the 
strength values at each 3-in. point on 
either side of the center of the weld 
and for a distance of 6 in. from the 
center of the weld. 


WELD STRENGTH GREATER THAN 
PLATE STRENGTH 

It will be noticed that the weld 
strength is about 12 per cent greater 
than the plate strength and that the 
strength at a point immediately ad- 
jacent to the weld is stronger than the 
plate material. This is due to the 
heat-treating effect of the welding 
process. These results are consistently 
found when the correct balance is ob- 
tained between the metal joined, the 
weld material and the condition gov- 
erning the welding process. 

Figure 2 shows test slabs cut from 
a 6-in. plate that had been arc-welded. 
The slabs are each } in. in thickness. 
The section of the weld in each suc- 
cessive plate has been reduced by a 
progressively increased number of 0.2- 
in. holes. The weld did not fail when 
five such holes had been made reducing 





st slabs cut from a 6-in, plate 
n are welded 


is 


purpose thereby served by such a 
practice. 
Long temperature tests show the 


weld material stronger than the plate 
materia! for all temperatures tested 
which range up to 900 deg. F. Cor- 
resion results from high-temperature 
and high-pressure vessels using very 
corrosive crude and gas oils also show 
that the weld is no more corrosive 
than the metal joined. Laboratory 
corrosion results also show that the 
metal used in the process described 
above is less corrosive than the ordi- 
nary 8 to 12 carbon steel used in many 
vessels. 

It might be of interest to know that 
results similar to those already pre- 
sented are being obtained in the join- 
ing of many non-corrosive and special 
alloy steels. 

It is believed that welding in the 
future will assume even greater and 
greater responsibility for the joining of 
metals. The Boiler Code at the present 
time does not allow of its use for steam 
boilers to carry the main load. How- 
ever, it is felt that it is simply a matter 
of time until the Boiler Code Commit- 
tee will recognize its value and will 
outline the proper safeguards for its 
use. 
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Progress in Engineering 


Research 
Three years ago Professor Fritz 
Haber, Germany’s leading chemist, 


whose process of nitrogen fixation alone 
enabled Germany to manufacture ex- 
plosives at an increasing rate for four 
years, although cut off from all supply 
of natural nitrates, made a trip around 
the world to study industrial conditions, 
and on his return to Berlin made a very 
significant address. After referring to 
Germany’s handicap of debt and the 
advantages of other nations in greater 
capital and supplies of raw materials, 
he declared that wealth is obtained not 
only from the soil but from the human 
intellect, and that Germany has “invis- 
ible items on the balance sheet.” He 
said that Germany, by developing new 
methods and inventions, may in spite 
of protective tariffs enter through the 
economic walls into the trade and 
wealth of other nations. 

What are the prospects for German 
success in this campaign? One who 
analyzes conditions as they existed be- 
fore the World War must admit that 
there is truth in Haber’s promises, that 
wealth may be derived not only from 
the soil but from brains, and that the 
suecess of the Germans in developing 
wealth from intellectual sources has 
exceeded that of all other nations. 

INDUSTRY IS AWAKENING 

I think it has been sufficiently proved 
that American industry can organize 
effectively for research, and I believe 
industry generally is awakening to the 
need for such organization. What is 
chiefly lacking today is men—men capa- 
ble of leadership in research; men with 
broad scientific training, with initiative, 
courage and resourcefulness, and above 
all with the passion for truth and for 
the extension of knowledge. Such men 
are the driving force of successful re- 
search, the inspiration and guide of 
their fellow workers. But for the dis- 
covery and training of such men we 
must look to our universities. Univer- 
sity research in this country has been 
little encouraged. There have been in- 
sufficient facilities and __ insufficient 
leisure from classroom duties. We have 
not yet taken to heart the gospel which 
Tyndall preached in this country more 
than fifty years ago—that our indus- 
trial progress would in the end depend 
on research and that success in the long: 
run could be insured only through rea 
sonable university endowments for re- 
search. Only through such means can 
our American Helmholtzes and Habers, 
our Maxwells and J. J. Thomsons, de- 
velop their own potentialities and create 
centers of research to which will be 
drawn the ablest students for training 
and inspiration. — From address by 
L. A. Hawkins, before the N.E.L.A. 


convention at Atlantic City. 


Filtered cylinder oils are made from 
the same stock as the steam-refined 
cylinder oils, but through having been 
filtered, the heaviest hydro-carbons and 
the more adhesive ones have been re- 
ruoved. This makes the oil translucent 
instead of opaque are the non- 


as 


filtered steam-refined oils. 
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American Society for Testing Materials 
Reports Research for Standards 


At Thirtieth Annual Meeting Stresses Importance of Experimental 


Work 


Reviews Year’s Progress—Papers Contributed— 


Officers Elected—Marburg Lecture Presented 


The American Society for Testing 
Materials for the first time held an 
annual meeting in the Middle West when 
it assembled June 20-24, at French 
Lick Springs Hotel, French Lick, Ind. 
While the attendance was not as large 
as that of the annual meetings held in 
recent years at Atlantic City, more 
than 600 members were present at this 
first inland gathering. 

The meeting was the twenty-fifth an- 
niversary of the incorporation of the 
society and this was suitably com- 
memorated by a_ twenty-fifth anni- 
versary dinner, at which those who 
had been members for 25 years were 
the honored guests. On this occasion 
the conferring of honorary membership 
upon two of the incorporators, Robert 
W. Lesley and William R. Webster, 
and upon A. A. Stevenson, a_past- 
president of the society and a member 
since 1896, took place. The dinner was 
also the occasion of the presentation 
of the Charles B. Dudley Medal to Dr. 
D. J. McAdam, Jr., for his paper en- 
titled “Stress-Strain-Cycle Relationship 
and Corrosion-Fatigue of Metals,” pre- 
sented at the 1926 annual meeting. 


PRESIDENTIAL ADDRESS 


The president, J. H. Gibboney, in 
presenting the annual presidential ad- 
dress dealt with the value of research 
to industry and the importance of car- 
rying out experimental research to 
solve some of the more intricate prob- 
lems by the study of materials that 
have failed to function in service in 
the manner anticipated. In this con- 
nection he said, in part: 

“Studies such as the one just out- 
lined, and many others which make up 
our daily tasks, are very definitely in 
the field of the testing engineer, and if 
we are to measure up to our full re- 
sponsibilities we must seek with in- 
creasing diligence the causes leading to 
unsatisfactory results in the uses of 
materials. It has been our experience 
that if problems of this kind are ap- 
proached with an open mind and a 
proper understanding of the important 
factors involved, it is a matter of 
fairly ready determination whether the 
failures are due to unsatisfactory prop- 
erties inherent in the material or to 
improper fabrication or abuse in use. 
We have no patience with the some- 
what prevalent practice of manufac- 
turers making replacements of ma- 
terials failing in service as a matter of 
policy in keeping a customer satisfied. 


This method is wholly unsound and will, 
of course, lend no improvement to any 
unsatisfactory service situation. The 
only relief will be found in seeking out 
the true causes of failure and correct- 
ing the unsatisfactory conditions, and 
this is the function of the testing engi- 
neer and not that of the sales and pur- 
chasing departments.” 

He further discussed the various 
ways in which the society had been of 
service to industry and how its work 
had progressed and increased during 
the past 25 years and how the society 
could be of greater service and useful- 
ness in the future. 


ELECTION OF OFFICERS 


Announcement was made that the 
following officers had been elected: 

For president, H. F. Moore, professor 
of engineering materials, University of 
Illinois, Urbana, Ill.; for vice-president, 
T. D. Lynch, manager, materials and 
process engineering department, West- 
inghouse Electric & Manufacturing 
Co., East Pitsburgh, Pa., and for mem- 
bers of executive committee, F. O. 
Clements, director of research, General 
Motors Corp., Detroit, Mich.; W. H. 
Klein, general superintendent, Dixie 
Portland Cement Co., Richard City, 
Tenn.; F. C. Langenberg, metallurgist, 
Watertown Arsenal and Metallurgist, 
Climax Molybdenum Co., New York 
City, and F. N. Speller, metallurgical 
engineer, National Tube Co., Pitts- 
burgh, Pa. 


REPORT OF EXECUTIVE COMMITTEE 


The report of the executive commit- 
tee indicated that the membership of 
the society continued to grow satisfac- 
torilv. Four hundred and seventy-six 
new members were elected during the 
year, making the present membership 
4,220, representing a net increase of 
220. 

The work of the society over the 
year represented very satisfactory 
progress in the extension of research. 
Investigations relating primarily to the 
determination of properties and tests 
of materials without immediate regard 
to the problems of standardization are 
being carried on side by side with 
studies the primary purpose of which 
is to furnish information that will aid 
in the formulation of suitable stand- 
ards. 

The executive committee has taken 
steps toward the participation by the 
society in the proposed International 


Congress for Testing Materials, to be 
held at Amsterdam, Holland, Septem- 
ber 12-17. A special committee had 
been appointed to plan for American 
participation in the congress, consist- 
ing of T. D. Lynch, chairman; P. H. 
Bates, T. G. Delbridge, Zay Jeffries 
and G. W. Thompson. This committee 
had arranged to have 18 papers pre- 
sented at the congress by members of 
the society on a variety of topics. A 
number of the authors of these papers, 
together with other members, have in- 
dicated their expectation to attend the 
congress. The society will also be rep- 
resented by an official delegation. It is 
believed that discussion will take place 
at the congress looking toward the re- 
organization of the International As- 
sociation for Testing Materials. 


ACTION ON PROPOSED STANDARDS 


Interest in the technical sessions and 
participation in committee meetings 
were reported. In all thirteen sessions 
were held, four groups of two each 
being held simultaneously. Forty com- 
mittees of the society reported. Most 
of these presented recommendations on 
standards, either submitting new tenta- 
tive standards or revising existing 
standards. As a result of the action 
upon these recommendations 48 new 
tentative standards were accepted and 
95 existing tentative standards were 
advanced to standard; 64 existing 
standards were revised; 6 tentative 
standards and 8 standards were with- 
drawn. The standards of the society 
accordingly number 380 and the tenta- 
tive standards 250. 


TECHNICAL PAPERS 


Corrosion again received consider- 
able attention, the several reports and 
papers on this subject and on the sub- 
ject of fatigue being presented at a 
general session on Thursday morning, 
no parallel session being held at the 
same time. The effect of high tem- 
rerature upon the properties of metals 
is of ever-increasing importance and 
was again discussed. Considerable 
progress was reported in the magnetic 
analysis of steel and papers were pre 
sented on practical applications of such 
tests. 

A number of interesting papers on 
testing and testing apparatus were read. 


EDGAR MARBURG LECTURE 


The second Edgar Marburg Lecture 
was presented by Dr. George L. Clark, 
professor of Applied Chemical Research 
and divisional director of the Research 
Laboratory of Applied Chemistry in 
the Massachusetts Institute of Tech- 
nology. His subject was “X-rays in 


Industry,” and he described numerous 
applications where the X-ray has been 
put to a practical use in every-day 
problems either in the examination of 
metals or in the examination of non- 
metals such as silks and wood. 
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Canadian Engineers Discuss 
New Electrical Code 

Simplification and standardization of 
the electrical regulations effective in 
the various provinces of Canada was 
discussed at a recent meeting in Win- 
nipeg of the committee on Canadian 
electrical code, held under the auspices 
of the Canadian Engineering Standards 
Association. 

The result of the Winnipeg sessions 
was the granting of approval for the 
printing of the first edition of the code, 
which deals with electric wiring and 
installation of electrical apparatus. 

In formulating this code, the elec- 
trical organizations represented at the 
meeting hope that it will eventually 
be adopted as the standard all over the 
Dominion. The new code is believed to 
be an improvement over. existing 
regulations, as the best parts of other 
codes in the United States and Canada 
were included. 

The Winnipeg meeting was attended 
by representatives of the provinces of 
British Columbia, Saskatchewan, Man- 
itoba, Ontario, Quebec, Nova Scotia, as 
well as various electrical manufactur- 
ing concerns. 


Cornell Opens Summer Class 
in Engineering Mechanics 


Cornell University started its first 
summer school for engineering July 6, 
as the result of an investigation by the 
Society for the Promotion of Engineer- 
ing Education in a general survey of 
technical education in this country and 
abroad. Dexter S. Kimball, Dean of 
the College of Engineering at Cornell 
University, is directing the work of the 
new session. 

As a modest beginning the two 
schools for engineering teachers, one 
at Cornell and the other at the Uni- 
versity of Wisconsin, are confining 
their initial activities to an analysis 
of the content and method of instruc- 
tion in engineering mechanics. Funds 
to conduct the school for one year have 
been appropriated by the Carnegie 
Foundation. 


McClave-Brooks Opens 
Canadian Branch 

Arrangements for the representation 
in the Dominion of Canada of McClave- 
Brooks Co., manufacturers of McClave 
combustion systems, with main offices 
and works at Seranton, Pa., culminated 
recently in representation by the Moss 
Engineering Co., Ltd., 64 Wellington 
St., West, Empire Building, Toronto, 
Ont., that company assuming exclusive 


sale of all McClave products in the 
Provinces of Quebec, Ontario and 
Manitoba. 


Besides this Canadian branch, which 
began to function July 1, McClave- 
Brooks Co. maintains offices at Atlanta, 
3uffalo, Memphis and Pittsburgh. The 
Moss Engineering Co., Ltd., is the 
largest Canadian engineering firm 
handling anthracite coal. 


S.P.E.E. Elects Dean Sackett 


Dean R. L. Sackett of Pennsylvania 
State College was elected to the Presi- 
dency of the Society for the Promotion 
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of Engineering Education at the annual 
meeting held at the University of Maine 
on June 26-30. Ohio State University 
was selected as the place of meeting for 
the 1928 meeting of the society. 


Hell Gate Station To Install 
Large No. 9 Unit 

The United Electric Light & Power 
Co., of New York City, has just pur- 
chased from the Westinghouse Electric 
& Manufacturing Co., a steam turbine 
generating unit of approximately 225,- 
000 hp. electric output for extensions of 
Hell Gate generating station located at 
1382nd St. and the East River, New 
York. 

This turbine will be known as No. 9 
unit and will be even larger than No. 8 
unit purchased last year, which is to go 
into service next spring. This generat- 
ing unit is of cross-compound design 
and will be equipped with the two larg- 
est 1,800-r.p.m. generators in the world, 
each generator having a capacity of 
94,200 kva., both totaling 188,400 kva. 

In addition to this turbine, No. 8 
unit with a capacity of 188,250-kva., 
which was ordered in 1926, will be in- 
stalled. 


May Electricity Output Up 
11 Per cent Over 1926 


An 11 per cent increase in the May 
production of electric power by public- 
utility power plants in the United 
States, which totaled 6,515,570,000 
kw.-hr., over that for May of last year, 
is reported by the Geological Survey, 
Department of the Interior. 

The figures are based on the opera- 
tion of all power plants producing 
10,000 kw.-hr. or more per month, 
engaged in generating electricity for 
public use, including central stations 
and electric-railway plants. 

The May production shows a 10 per 
cent increase over the production for 
April, which was 6,371,043,000_ kilo- 
watt-hours. 


WATER POWER PRODUCTION GAINS 


The statistics show that of the 
6,515,570,000 kw.-hr. produced in May, 
2,632,373,000 were produced by water 
power and 3,883,197,000 were produced 
by fuels. 

“The production of electricity by the 
use of water power continues to in- 
crease,” the survey states. “The aver- 
age daily output by water power in 
April was 84.3 million kw.-hr.; in May 
it was 84.9.” 

It is estimated that in May, 3,234,217 
short tons of coal were used in the 
production by fuels, as compared with 
3,284,246 short tons in April; that 
510,919 bbl. of fuel oil were consumed 
in the production of the power, as 


compared with 565,899 bbl. in the 
preceding month; and that the con- 


sumption of natural gas in the power 
plants was 4,829,879,000 cu.ft., as com- 
pared with 4,494,987,000 cu.ft. in April. 


Less CoAL CONSUMED 


Average daily consumption coal in 
the plants for May is estimated at 
104,300 short tons, as compared with 
109,500 short tons for April; average 
daily consumption of oil, 16,800 bbl. for 





May, as compared with 18,900 for 
April; average daily consumption of 
natural gas, 155,800,000 cu.ft. for May, 
as compared with 149,800,000 for April. 

According to the figures, the average 
production of electricity by public 
utility plants in the United States in 
May was 210,200,000 kw.-hr. a day, 
about 1 per cent less than the average 
daily output for April. 


Considers Purchase of Wilson 
Dam Power 


Recommendations of the Chief of 
Engineers in connection with the offer 
of the municipality of Muscle Shoals 
for the purchase of Wilson Dam power 
have been delivered to the Secretary of 
War. 

Until the Secretary has acted upon 
the report, its contents or purport will 


not be divulged. Judging, however, 
from what is known of General Jad- 


wins views as to the disposition of 
Muscle Shoals, it is believed that he 
has recommended the denial of the ap- 
plication. 

If the application of Muscle Shoals 
City were granted, it undoubtedly 
would be followed immediately by sim- 
ilar applications from other municipali- 
ties in the region. 


Studies Refrigeration Use in 
Coal Research 


While most of the research work be- 
ing conducted at the Joseph Harrington 
laboratory at Springfield, Ill., for the 
American Wholesale Coal Association 
is confined to mechanical devices for 
the handling of coal, the rapid develop- 
ment of refrigeration is being watched 
closely. 

One of the association’s 
is to find new uses for coal. The whole- 
salers, Ira C, Cochran, their Washing- 
ton commissioner says, are thoroughly 
alive to the possibilities of a great 
extension in the application of refrig- 
eration and will aid in any way within 
their power to advance the research 
which is paving the way for the main- 
tenance of uniform temperatures in- 
doors in summer just as now is done 
in winter. 


objectives 


Wisconsin Power Plant Men 
To Study Problems 


The twelfth annual session of the 
Wisconsin State Power Plant School 
will be held at Madison, Wis., on July 
28, 29 and 30. 

The purpose of this school, conducted 
jointly by the Extension Division of 
the University of Wisconsin and the 
State Department of Engineering, is to 
bring together the engineers employed 
in all of the State-owned power plants 
for a discussion and study of the va- 
rious problems encountered in the 
maintenance and operation of these 
plants. 


Juniors Employed To Train 


Thirty 1927 graduates from Southern 
technical schools have been employed 
by Alabama Power Co. as junior engi- 
neers, it was recently announced by 
power company Officials. 
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First Underground Cable for 
132,000 Volts in Chicago 


The world’s first underground 182,- 
000-volt electrical transmission line to 
be put into regular commercial service 
was put in operation in Chicago re- 
cently by the Commonwealth Edison 
Company. 

The installation of the new cable 
starts a new chapter in the history of 
electrical development, the importance 
of which “is quite likely to take rank 
with the introduction of the steam- 
turbine for generating energy on a 
large scale,” according to Samuel In- 
sull, president of the Commonwealth 
Edison Company. 

It actually doubles the previous maxi- 
mum voltage at which electricity has 
been transmitted underground. Except 
for two or three pieces of 66,000-volt 
cable of recent installation, under- 
ground transmission has been limited 
to 33,000 volts. 

The new construction is six miles 
long, joining 132,000-volt overhead lines 
of the Public Service Co. of Northern 
Illinois at the city limits. It consists 
of underground conduits containing 
three lead-sheathed cables each slightly 
more than three inches in diameter. 
The center, or core, of the cable is 
hollow and is surrounded by copper 
wires which actually carry the elec- 
tricity, and these in turn are wrapped 
with many thicknesses of paper, the 
whole being covered with a protective 
metal sheath. 

The hollow core is filled with oil 
under pressure, the oil impregnating 
the paper—the new engineering devel- 
opment that makes underground trans- 
mission of 132,000 volts practicable. 
Elevated oil reservoirs are placed at 
intervals along the line, keeping the 
core filled and under pressure. 

The Commonwealth Edison Co., has 
had to employ underground transmis- 
sion. This was an operating handicap, 
since with underground transmission 
within the city restricted to the rela- 
tively low 33,000 voltage, extra trans- 
former stations had to be maintained 
near the city limits for connection with 
the overhead lines outside, operating at 
132,000 volts. Demonstration of the 
feasibility of 132,000-volt underground 
transmission is said to be a long step 
toward lifting the handicap. 


Leipzig Trade Fair Opens 
Aug. 28-Sept. 3 

At the international trade fair, which 
has been held for centuries at Leipzig, 
and will reopen this year from Aug. 28 
to Sept. 3 more than twenty countries 
will display their products, and buyers 
will be attracted from over forty coun- 
tries. America is taking great interest 
in the fair this year since it presents 
a unique opportunity to enter world 
markets both as exhibitor and buyer. 

Germany has recently sent hundreds 
of its leading scientists and business 
men to the United States to study 
methods of manufacture and market 
conditions, and is making a special ef- 
fort to develop business relations with 
America. A great variety of industrial 
products have been prepared in Ger- 
nany to appeal to American demands 
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at attractive prices. The coming Leip- 
zig fall fair will include some 7,000 ex- 
hibits, far outclassing any other indus- 
trial fair. 

The spring fair this year attracted 
over 1,500 buyers from all parts of the 
United States, representing a wide 
variety of interests. Trade relations 
between the United States as measured 
by the business transacted at Leipzig 
are unprecedented. The American trade 
agencies report an increase of from 25 
to 50 per cent in the volume of business 
carried on this year. American buyers 
find these agencies a great convenience. 

The fall fair is held during the tour- 
ist season, so that visitors from Amer- 
ica can readily include a visit to Leip- 
zig in their itinerary. For information 
concerning the Fair address the Leipzig 
Trade Fair, Inc., 630 Fifth Ave., New 
York City. 


Power Permits Sought for 
97 Projects in Year 


Nimety-seven applications for per- 
mits or licenses for power projects 
were received by the Federal Power 
Commission during the fiscal year 
ended June 30, as compared with 102 
received during the previous year, the 
Commission announced on July 5. 

Thirteen applications for permit or 
license under the Federal water power 
act were filed with the Commission dur- 
ing the period June 1 to 30, 1927, mak- 
ing a total of 823 applications received 
to that date. Of these 97 were re- 
ceived during the fiscal year, compared 
with 102 received the previous fiscal 
year. Of these 32 were for transmis- 
sion-line licenses and 21 for licenses 
for minor projects. Of the 44 remain- 
ing, 10 were applications conflicting 
with others already received, making 
33 applications for new major projects 
filed during the year. 

The West Virginia Power Co., of 
Charleston, W. Va., has applied to the 
Commission for a preliminary permit 
covering a proposed project on the 
Kanawha River. It is the intention to 
build two dams to replace the existing 
government dams Nos. 2, 3, 4 and 5, 
provided the United States will build 
navigation dams. It is also planned to 
install 50,000 hp. The application con- 
flicts with that of the New Kanawha 
Power Co., a subsidiary of the Union 
Carbide Co. The West Virginia Com- 
pany is a subsidiary of the Appalach- 
ian Electric Power Co. 


Seeks More Time To Avoid 
Errors in Coal Payments 


A movement is on foot looking to 
the reconsideration of the order of the 
Interstate Commerce Commission which 
requires the payment of freight bills 
within forty-eight hours. 

Ten days should be allowed, it is con- 
tended, to give time for the checking 
of the bill and putting through the ac- 
count. This would coincide with the 
usual commercial practice of allowing 
ten days for these purposes. If bills 
are paid immediately, then all errers 
have to be adjusted through claim chan- 
nels, which ties up the money of con- 
signees from thirty to sixty days. 
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Press Bulletin Series No. 9, Illinois 
Petroleum, will soon be issued from the 
press by the State Geological Survey 
at Urbana, Ill. It contains a structure 
map of the Galesburg quadrangle, in 
Warren and Knox Counties, and a dis- 
cussion of the possibilities of finding 
oil within the area. As long as copies 
are available, they may be secured for 
25 cents by addressing the Chief, State 
Geological Survey, Urbana, IIl. 














| Personal Mention 











C. S. Peace has left the mechanical 
engineering department of the Brook- 
lyn Edison Co. He will join the engi- 
neering staff of Smoot Engineering Co. 

Giuseppe Faccioli, works engineer of 
the Pittsfield plant of the General Elec- 
tric Co., has been appointed associate 
manager in addition to his post as 
works engineer. 

Arthur West resigned his position as 
manager of power engineering and 
sales of the Bethlehem Steel Co., effec- 
tive July 1. He will retain a consulting 
engineering connection with the Beth- 
lehem company. 


F. B. Ward, who for many years has 
been chief mechanical engineer for the 
Hardie-Tynes Manufacturing Co., 
Birmingham, Ala., severed his connec- 
tion with that concern June 30. As 
yet Mr. Ward has not completed 
definite plans for his future activities. 

Burton L. Delack, assistant manager 
of the Schenectady works of the Gen- 
eral Electric Co. since Dec. 1, 1926, has 
been appointed acting manager. Mr. 
Delack fills the vacancy caused by the 
promotion of C. E. Eveleth, elected a 
vice-president June 1 of this year. 


Edward A. Wagner, formerly of the 
Fort Wayne works of the General Elec- 
tric Co., but since July, 1926, managing 
engineer in charge of all distribution 
transformers, with headquarters in 
Pittsfield, has been made acting man- 
ager of the Pittsfield works, succeeding 
Mr. Chesney, who has been a vice-presi- 
dent in charge of manufacturing since 
the retirement of F. C. Pratt. 








| Business Notes | 

The C. O. Bartlett & Snow Co., con- 
veying machinery manufacturer, Cleve- 
land, has placed W. C. Schade in charge 
of the .company’s Pittsburgh office 
which is at 406 Bessemer Bldg., Pitts- 
burgh. 

Foote Bros. Gear & Machine Co. an- 
nounces recently completed arrange- 
ments with the Briggs-Shaffner Co., 
Winston-Salem, N. C., as district rep- 
resentatives on IXL speed reducers and 


gear products for the State of North 
Carolina. 


The Houston Armature Works, 
Houston, Tex., have recently been ap- 
pointed as local representatives of the 
Foote Bros. Gear & Machine Co. for 
IXL speed reducers and gear products. 
The Houston Armature Works will 
operate under the jurisdiction and di- 
rection of the Dallas representative 
Geo. J. Fix Co., 2507 Commerce St. 
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July 12, 1927 


The 
chased the Ottawa-Montreal Power Co. 
and the Quebee Southern Power Corp. 


Gatineau Power Co. has pur- 


R. H. Baker Co., Inc., contractor for 
steam power plant and industrial pip- 
ing, 238 Main St., Cambridge, Mass., 
has opened a district office at 52 Van- 
derbilt Ave., New York City, with Row- 
land Tomkins as manager in charge. 


The Eichman Machinery Co., 21 Man- 
ufacturers Exchange Bldg., Kansas 
City, Mo., will represent the Whiting 
Corp. on its complete line in the follow- 
ing territory: Ali of the State of 
Kansas, that part of Missouri west of 
and including the counties of Mercer, 
Grundy, Livingston, Carroll, LaFayette, 
Johnson, Henry, Saint Clair, Cedar, 
Dade, Lawrence and Barry. 


The Roller-Smith Co., 233 Broadway, 
New York City, announces the appoint- 
ment of the Petroleum Electric Co., 
217 East Archer St., Tulsa, Okla., as its 
representative for Oklahoma. The Pe- 
troleum Electric Co. will handle Roller- 
Smith instruments, circuit breakers and 
relays in that territory. The personnel 
of the Petroleum Electric Co. includes 
T. D. Williamson and C. F. Dagwell. 


The Johns-Manville Corp. announces 
the election of Theodore F. Merseles as 
president. H. E. Manville, who has 
served as president since the death of 
his brother, T. F. Manville, in 1925, has 
been elected chairman of the board of 
directors. Mr. Merseles, who retires 
from the presidency of Montgomery 
Ward & Co., will continue as a director 
of that company and as chairman of its 
executive committee. 











| Trade Catalogs | 





Centrifugal Pumps—The Taber Pump 
Co., manufacturers of centrifugal and 
rotary pumps, Buffalo, N. Y. Bulletin 
No. L-627 which is just off the press 
may be had upon request. It contains 
information helpful in the selection of 
centrifugal pumps. 


Seamless Steel Products for High 
Pressures and Temperatures — The 
Seamless Steel Equipment Corp., 26 


Broadway, New York City, has pub- 
lished -a_ well-illustrated catalog on 
forged, rolled and drawn steel products. 
Special attention is given to the forg- 
ing applied to Seamless 
forged high-pressure boiler drums. 


process 


as 


Automatic Combustion Control 
Leeds & Northrup Co.’s bulletin No. 660 
describes a system of metered combus- 
tion control for boiler furnaces, in 
which measured quantities of air and 
fuel are fed to each boiler in accordance 
with the load. The apparatus is elec- 
rically controlled by the steam de- 
mand, correct air-fuel ratio, furnace 
ressure and other important operating 
conditions. Fuel and air are fed to the 
furnace in proper proportions, and all 
furnace adjustments are automatically 
taken care of. The bulletin describes 
the principles employed and the appara- 
tus used, and includes copies of charts 
from recording meters, showing results 
that have been obtained. 
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Coming Conventions 


American Institute of Electrical En- 
gineers., kK, L, Hutchinson, secre- 
tary, 33 West 39th St., New York 
City. Pacific Coast convention at 
Del Monte, Calif., Sept. 18-16. 


American Society of Civil Engineers 
George T. Seabury, secretary, 33 
West 39th St., New York City 

Annual convention at Denver, Col., 

July 13-15. 

of Mechanical En- 


American Society 


gineers. Calvin W. Rice, secretary, 
33 West 39th St., New York City 
Seattle, Wash. Section, Aug. 29-31. 
Canadian Steel and Power Show and 
technical sessions will be held at 
the University of Toronto Arena, 
Toronto, Ont., Aug. 31, Sept. 1 and 
2; Campbell Bradshaw, general 


chairman of exposition committees, 
153 University Ave., Toronto, Ont. 


National Association of Practical Re- 
frigerating Engineers, Kighteenth 
annual convention and educational 
exhibition in Civie Convention Hall 
and headquarters Hotel Whitcomb, 


San Franciseo, Calif., Nov 29 to 
Dec. 2 H. Fox, 5707 W. Lake 
St., Chicago, Il, 

National Association of Stationary 
Engineers Annual convention at 
Ambassador Hotel, Los Angeles 
Calif., Aug. 22-27, in connection 
with the Pacific Coast Power and 
Mechanical exhibit Wisconsin 
convention at Racine, July 19-22, 


secretary R. lL. Scott, 410 Congress 
St., Eau Claire, Wis. 


of En- 


secre 


Craftsmen Council 

Thomas H. Jones, 
Linden Ave., Cherrydale, 
Annual convention at Buffalo, 
Aug, 2-6. 


Universal 
gineers, 
tary, 33 
Va. 
a 











Motor-Driven Blower — The L. J. 
Wing Manufacturing Co., 352 W. 13th 
St., New York City, manufacturer of 
forced-draft equipment, unit heaters, 
etc., has just published a new bulletin 
No. 46 on its motor-driven forced draft 
blower. This is written in non-techni- 
cal language, and explains how Wing 
electric motor blowers permit low-cost 
buckwheat coal to be burned in heating 
boilers, thus effecting big) fuel econo- 
mies. Different types of installations 
with various types of low-pressure 
heating boilers, both brick-set and cast- 
iron, are described and _ illustrated. 
Tables of capacities at various static 
pressures and dimensions are included. 


Pumping Units—The De Laval Steam 
Turbine Co., Trenton, N. J. An auto- 
matic pumping station installed by the 
City of Independence, Mo., is described 
in a leaflet published by the De Laval 
Steam Turbine Co., Trenton, N. J. 
Three pumps are driven by electric mo- 
tors, and the automatic equipment con- 
trols the water level in the storage 
reservoir by making various combina- 
tions of the pumping units, which have 
capacities of 600, 1,200 and 1,800 gal. 
per min. respectively. When one pump 
is unable to maintain the pressure, the 


next larger pump is started and the 
smaller pump drops out, and if the 


level continues to drop, the second pump 
gives way to the third or largest unit. 
For still greater demand the first and 
third units are operated, then the sec- 
ond and third, and finally for maximum 
demand, all three pumps into 
service, 


come 
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Intake Screens for Water Cleansing 
—The Link-Belt Co., 910 S. Michigan 
Ave., Chicago, has just put off the press 
Bulletin B-3 on “clean water” traveling 
intake screens. Contrasted to the sta- 
tionary screen, the operation of the 
Link-Belt traveling intake screen is 
designed and constructed for the etfec- 
tive and economical screening of water 
under all conditions. This _ booklet 
embodies a number of interesting views 
of representative installations as well 
as diagrams illustrating this product 
of the Link-Belt Co. 
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The following table shows the trend 
of the spot steam market in various 
coals, f.o.b. mines; mine run except 
Pittsburgh gas slack: 


Bituminous Market June 27 
Net Tons Quoting 92 
Pool | New Y ork 


S94 $2.50@ $2.75 
Boston ; 1.70 


Smokeless 


Clearfield Boston 1.65, 1.90 
somerset Boston eee 1 70a 2.00 
Kanawha Columbus ae 1.35@ 1.50 
Hocking Columbus 1.75@ 1.90 
Pittsburgh Pittsburgh 1.90 2.10 


Pittsburgh gas 
slack 

Franklin, Il 

Central, Hl 


Pittsburgh batt ! 
Chicago 
Chicago 


-40@ 1.50 


Ind. 4th Vein Chicago. ....... ; 

West Ky Louisville ate 1.35@) 1.60 
S. E. Ky Louisville....... 1.40@ 1.65 
Big Seam Birmingham... .. 1.50@ 1.90 
Anthracite 

Gross Tons 

Buckwheat No. 1. New York...... 2.25@ 3.00 
Buckwheat No. | Philadelphia... .. 2.50@ 3.00 
Birdseye...... New York ne 1.30@ 1.50 


FUEL OIL 


New York—July 7, light oil, tank- 
car lots; 28@34 deg. Baumé, 5c. per 
gal.; 86@40 deg., 5i¢e. per gal. f.o.b. 
Bayonne, N. J. 


St. Louis—June 29, tank-ear lots, f.o.b. 
St. Louis; 24@26 deg., $1.65 per bbl.; 
26@28 deg., $1.70 per bbl.; 28@30 
deg., $1.75 per bbl.; 30@32 deg., $1.80 
per bbl.; 32@386 deg., gas oil, 4.6c. per 
gal.; 38@40 deg., 4.874¢. per gal. 


Pittsburgh—June 29, f.o.b. local re- 
finery; 30@34 deg., fuel oil, 4c. per 
gal.; 36@40 deg., fuel oil, 5c. per gal. 


Philadelphia July 6, 27@30 deg., 


$2.203@$2.264 per bbl.; 13@19 deg., 
$1.68@$1.74 per bbl. 
Cincinnati July 7, tank-car lots, 


f.o.b. local refinery, 24@26 deg. Baumé, 
62ce. per gal.; 26@30 deg., 6%c. per gal.; 
30@32 deg., 7c. per gal. 


95 


Chicago—June 


25, tank-car lots, f.o.b. 
Oklahoma, freight to Chicago, 92c. 
per bbl.; 24@26 deg., 9724c. per bbl.; 


26@30 deg., $1.00; 30@32 deg., $1.10. 


Boston—July 6, tank-car lots, f.o.b. 
12@14 deg. Baume, 4ic. per gal.; 


28@32 deg., 5.85¢c. per gal. 


Dallas—July 2, f.o.b. local refinery, 
26@30 deg., $1.40 per bbl. 
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New Plant Construction 
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Ariz., Tueson—U. S. Veteran’s Bureau, 
Arlington Bldg., Wash., D. C., F. T. Hines, 
Director, takes bids until August 11, for 
U. S. Veteran's Hospital, including boiler 
plant, heating, steel oil tanks, and re- 
frigeration plant, here. 

Calif., Long Beach—R. E. Campbell, 711 
Central Bldg., Los Angeles, is having plans 
prepared for the construction of a 10 story 
apartment building including steam heat- 
ing and refrigeration systems, elevators, 
etc. at Linden Ave. and Ist St. here.  Esti- 
mated cost $600,000, Wright & Gentry, 
Marine Bank Bldg., Long 3Jeach, are 
architects. 

Calif., Los Angeles—-J. J. Jones, 445 
Douglas Bldg., is preparing plans for the 
construction of an 11 story apartment 
building including electric heating and re- 
frigeration systems, elevators, etc. at Ivar 
St. and Franklin Ave. Estimated cost 
$500,000, Owners’ name withheld. 

Calif., Los Angeles—-A. S. O'Neil, et. al., 
(owner and contractor) will build 13 story, 
hotel, including steam heating system, 
elevators, ete., at 240-48 South Spring St. 
Istimated cost $1,500,000, F. L. Johns, 
603 Lissner Bldg. is architect. A. S. O'Neil, 
$14 Stimson Bldg., is engineer. 

Calif., Los Angeles—-Owner c/o W. E. 
Chadwick, Archt., 417 Union League Bldg., 
had preliminary plans prepared for the 
construction of a 5 story, hotel, including 
boiler room, 2 elevators, ete. on Highland 
Ave near Sunset Blvd Estimated cost 
$500,000 

Calif., Saecramento—San Francisco Pro- 
duce & Provision Terminals, Ine., W. H. 
Kearney, Pres., 315 Montgomery. St., San 
Francisco, having plans prepared for the 
construction of produce terminal, at Mar- 
ina, Laguna, Beach and Buchanan Sts. 
Istimated cost $4,000,000 to $6,000,000, 

Calif., San Diego—Public Works Office, 
11th Naval Dist., foot Bway., having plans 
prepared for relocating air compressor at 
Naval Operating Base, here. Spec. 5417. 

Conn., Unionville—Unionville Electric Co. 
awarded contract for the construction of 
power development, here to F. T. Ley Co. 
Inc., 20 Providence St., Boston, Mass. 

Ga., Atlanta—City having plans pre- 
pared for the construction of steam plant 
for waste disposal, including mechanical 
stokers, ash handling equipment and steam 
lines Estimated cost $125,000 J. N. Ely, 
912 Atlanta Trust Bldg., is engineer 

Ill., Chieago Sanitary District, 910 
South Michigan Ave., plans construction of 
65,000 hp. steam driven electrical generat- 
ing station, near here Kstimated cost 
$6,000,000 

Ill., Chieago—W. OO. Bannerman & Co., 
77 West Weshington St., having sketches 
made for the construction of 24. story 
apartment, at 1480 Lake Shore Dr Esti- 
mated eost $1,500,000 R. S. DeGovler, & 
Co., 307 North Michigan Ave., are archi- 
tects 

Ill., Moline—-Montgomery Elevator Co., 
\ Kk. Montgomery, Pres. foot 20th St. 
having plans prepared for the construction 
of heating plant addition, here Estimated 
cost $75,000 Cervin, Horn & Stuhr, Safety 
Bldg., Rock Island, are architects. 

Ill., Reekford Thielbar & Fugard, 
archts., 219 East Superior St., takes bids 
about August Ist, for construction Kent 
Wyman Hotel, 10 story, at Wyman and 
Chestnut Sts for Rockford Hotel Co. 
Estimated cost $1,000,000 

Mass., Fall River—Fall River Electric 
Light (o., 85 North Main St., awarded 
eontract for the construction of  trans- 
former house on Jenks St. near Pleasant 
St. to J. Crowe Co., Inc., 486 2nd St. Esti- 
mated cost $40,000 

Mass., Saxonville—Saxonville Ice Co., 66 
Central St.. J. J. MeCann, plans rebuilding 
ice house, including equipment Engineers 
estimate $25,000 Engineer and architect 
not selected 

Maas., Springfleld—Boston & Maine R.R., 
Boston, plans the construction of a fruit 
storage Warehouse on Columbus St. here. 
Estimated cost $200,000 s fackes is 
chief engineer 

Mich., Detroit Smith, Hinehman & 
Grylls, 800 Marquette Bldg., and Donaldson 
& Meier, Penobscot Bldg., Assoc Archts., 


will receive bids until July 15 for the con- 
struction of a 45 story office building in- 
cluding steam heating and _ ventilation 
systems, boilers, elevators, etc. at Griswold 
and Fort Sts. for Murphy Estate, Penob- 
scot Bldg. 

Minn., Minneapolis — W. H. Wheeler, 
archt and engr., 1110 Metropolitan Life 
Bldg., soon lets contract for the construc- 
tion of 4 story, factory, including steam 
heating system and freight elevators, at 
Bway. and Stinson Blvd. for Cream of 
Wheat Co., 5th St. and lst Ave. Estimated 
cost $1,000,000. 

Mo., Cassville—City plans an _ election 
August 2, to vote $37,500 bonds for water- 
works improvements, including pumping 
equipment, etc. J. F. Black, city clk. 

Mo., St. Louis—Bd. Pub. Service, 208 
City Hall takes bids July 26, installing 
three 500 hp. boilers in municipal service 
building, $54,000, settings for boilers, 
$19,000; 3 chain grate stokers, $27,000; 
also constructing sub-station for electric 
street lighting system in Dist. E. $20,000. 

N. H., Claremont—Sullivan Machinery 
Co., c/o C. T. Main, Inc., 201 Devonshire 
St., Boston, Mass., awarded contract for 
power house, pipe line, etc. to F. T. Ley 
Co. Inc., 20 Providence St., Boston, Mass. 
To exceed $25,000. 

N. J., Elizabeth—Public Service Electric 
& Gas Co., Terminal Bldg., Park PIL., 
Newark awarded contract for alterations 
to power plant at 72 West Jersey St., here 
to Pub. Service Production Co., 80 Park 
Pl., Newark. Estimated cost $60,000. 

N. J., Newark—J. C. Eisele Inc., 9 Clin- 
ton St., is having sketches made for the 
construction of a 31 story office building at 
2000-2004 Market St. Estimated cost 
$2,000,000, Myers, Bidgelow & Shanley, 
24 Walnut St., are architects. 

N. J., Perth Amboy—Owner c/o G. M. 
Ricci, archt., 244 Smith St., taking bids 
for the construction of 3 story, ice plant, 
including high pressure boilers and freight 
elevators, ete. Estimated cost $60,000. 

N. J., Tenafly—Mayor and Boro Council, 
takes bids until July 18, for the construct- 
ing of sewage pumping station, including 2 
electrically operated pumps and 1 gasoline 
operated centrifugal pump, Fuller & Mc- 
Clintock, 170 Bway., New York City and 
W. G. Clark, 9 Hillside Ave., Tenafly, are 
engineers. 

Okla., Boise City—Having preliminary 
plans prepared for the construction of 10 
ton ice plant, and 200 hp. diesel engine 
and generator. Estimated cost $75,000. 
Engineer not announced. 

Okla., Wagoner Having preliminary 
plans prepared waterworks extensions, in- 
cluding pumping equipment, etc. Estimated 
cost $40,000. Engineer not announced. 

Okla., Weleetha Making preliminary 
plans for the construction of addition to 
present ice plant. Estimated cost $30,000. 
Engineer not announced. 

Pa., Phila. — Dept. Pub. Wks., Bureau 
Water, takes bids July 14, for construction 
electrical work at Belmont Mechanical 
Filters, Contr. 805; electric material and 
equipment for pumping stations Contract 
879; high pressure watermains, ete. Contr. 
RRR 


Pa., Phila. — Manufacturers Exchange 
Realty Bldg., c/o W. Goldstein, 1415 
Locust St., having plans prepared for the 
construction of 16 story, loft building, in- 
cluding vapor heating system, 2 self con- 
tained steel boilers, oil burning equipment, 
3 electric elevators and 2 freight elevators, 
etc. at 232-48 North 11th St. Estimated 
cost $1,500,000. L. B. Rothschild, 215 South 
Proad St., is architect. Noted June 28. 

Tex., Abilene——-Banner Ice Cream Co., O. 
D. Dillingham, awarded contract for the 
construction of ice cream and ice plant, to 
Artic Ice Machine Co., 914 Market Ave., 
Canton, O. Estimated cost $60,000. 

Tex Burne’ — Southwestern Graphite 
Co. awarded cont..ct for the construction 
of power and graphite plant on Llano 
River 12 miles from here to Southwestern 
Eng. Corp., Higsworth Bldg., Los Angeles, 
Calif. Estimated cost $300,000. 

Tex., Fort Davis—Central Power & Light 
Co., Forest Bldg., San Antonio plans the 


construction of power plant, ete. Estimated 
cost $80,000. Private plans. 

Tex., Harlingen—Syndicate c/o A. L 
Lewis and Metropolitan Investment Corp., 
having plans prepared for the construction 
of 12 story, hotel, Monroe and ist Sts 
Estimated cost $1,200,000. Architects 
name withheld. 

Tex., Harlingen—City awarded contract 
for construction of pump house for water 
works to R. A. Ewing, Harlington, $25,687 

Tex., San Antonio—New York Buyers 
Association, Blue Starr St., awarded con- 
tract for the construction of 60 x 450 ft. 
refrigeration plant to W. C. Thrailkill, 
Builders Exchange Bldg., Estimated cost 
$100,000. 

Tex., Shamrock—Central Power & Light 
Co., Frost Bldg., San Antonio having pre- 
liminary plans prepard for the construction 
of 50 ton ice plant, including electrically 
operated machinery, ete. Estimated cost 
$50,000. Private plans. 

Vt., Canaan—New England Pub. Service 
Co. awarded contract for the construction 
of power house, pipe line, ete. to Morton 
C. Tuttle Co., 862 Park Square Bldg., 
Boston, Mass. 

Ont., London — Utilities Comn., Utilities 
Bldg. takes bids in August for the construc- 
tion of dam. Estimated cost $250,000. E. 
V. Buchanan, Utilities Bldg., is engineer. 

Ont... Toronto — Dominion Rubber Co., 
Ltd., 1 Front St., East, having plans pre- 
pared for the construction of 15 story office 
and show room, including steam heating 
System, elevators, etc., at Front and Yonge 
Sts. Estimated cost $1,000,000. R. B. Me- 
Giffen, 96 Bloor St., West, is architect. 








Equipment Wanted 
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Power Plant Equipment—Bureau Yards 
& Docks, Navy Dept., Wash., D. C., takes 
bids until July 27, for power plant equip- 
ment, for Naval Hospital, here. Spec. 523 

Pump—Bd. of Public Works, R. E. 
Stoelting, Comr., Milwaukee, Wis., will re- 
ceive bids until July 15 for one 40,000,000 
g.p.m. geared turbine driven centrifugal 
pump and auxiliary equipment for River- 
side pumping __ station. Estimated cost 
$24,000, 

Pumping Equipment—Common Council, 
Martinsville, Ind., H. Hammons, Clk., will 
receive bids until Aug. 1, for one oil engine 
unit not less than 180 hp. directed con- 
nected to alternating current generator for 
not less than 150 kva. capacity, 3 phase, 
60 cycle, 2,400 volts; also one oil engine 
unit, not less than 240 hp. direct connected 
to one alternating current generator of not 
less than 200 kva. capacity, 3 phase, 60 
eyele, 2,400 volts; also direct connected 
motor driven centrifugal circulating water 
pumps for each unit, 15,000 gal. fuel oil 
tank, ete. 

Pumping Equipment — Cameron County 
Water Control and Impvt. Dist., 6, Los 
Fresnos, Tex., D. Gilley, Dir., plans election 
July 23, $16,051 bonds for purchase of 
electric motor to replace steam turbine, 
at pumping plant, and engine and pump at 
River Plant. Cc. A. Hobbs, Brownsville, 
ener. 

Pumping Equipment—City of Grayvill», 
Ill. having preliminary plans prepared for 
new well supply in Wabash River, in- 
cluding pumping equipment. Caldwell En- 
gineering Co., 36 North Side Sq., Jackson, 
is engineer. 

Pumpin, Equipment — City of Pampa, 
Tex. plans election July 19, to vote $70,000 
bonds waterworks, including pumping 
equipment. 

Switchgear and Metering Equipment, 
Transformers, Ete.—Dept. of Public Works, 
Wellington, N. Z., will receive bids until 
Oct. 4 for 11,000 volt switchgear and meter- 
ing equipment, 2 sets kv. oride film light 
ening arresters, one 50 kv. oride film ar- 
rester, 50 sets oride film cells, 50 spare 
oride film cells, 2 sets, 50 kv. horn gap 
arrester spares, ete. for Waikato Electric 
Power Scheme, also until Oct 25 for four 
10,000 kva. transformers. 
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Electrical prices on following page are to the power plant by jobbers in the larger buying centers east of the 


Mississippi. 


Elsewhere the prices will be modified by increased freight charges and by local conditions. 





SINCE LAST MONTH 


, i SHE market for power plant supplies lacks firmness; 
declines are in evidence in several of the minor items, 
paint materials particularly. Highest grade babbitt metal 


is down 2c. per Ib. from the June level. Electrical supplies 


show no appreciable changes. 





POWER-PLANT SUPPLIES 





HOSE—Quotations at New York warehouses 
Fire Protection 

Underwriters’ 2}-in., coupled, single jacket . 

Common, 2}-in., cotton-rubber lined... 


50-Ft. Lengths 


(net) 68c. per ft. 
list less 50% 


B0c. per ft. 
Air—Best grade 





Ss BOP Tic cc ouves wb cnwranes 3-ply $0.34 4ply $0.42 
Stea —Discounts from List 

First grade. ........ 40% Second grade. . -40-5% Third grade. 50% 

RUBBER BELTING—List price 6-in., 6 nly, $1 83 per lin.ft. The following 


discounts from list apply to rubber transmission belting: 


Best grade..... 50% Second grade..,.. 50-10% 





LEATHER BELTING—List price, 24c. per lin.ft. per inch of width for single 
ply at New York warehouses. 


Grade Discount from list 
Medium 40-5% 
Heavy 30-10% 





For cut, best grade, 50%, 2nd grade, 60%. 
For laces in sides, best, fle. per sq.ft.; 2nd, 37c. 
Semi-tanned: cut, 50%; sides, 4lc. per sq.ft. 


RAWHIDE LACING 








PACKING—Prices per pound at New York warehouses 


Rubber and duck for low-pressure stearn, RE Sere ee reer $0.95 
Asbestos for high-pressure steam, } iM... ........... ccc cece ee ee eens $25 
Duck and rubber for piston packing. ............cccccccccccecs 95 
Plax, regular... 2... Likes resets: f-arexalaeosata Sava ch ac ectantatalaneial oTeakee 1.15 
Re re rrr rr err er ee 1.70 
Cc ompressed EE «hy veer Si eertee Swaalasin nares arcane alemaels 85 
Wires: eT tneey AOOOOUOE EROET.  g 5 na ivcccvees vemnsiciins Saleadeom wees 1.30 
TEES ETE ae or Ot Peer nee 50 
Rubber sheet, wire insertion 80 
Rubber sheet, duck insertion. . . 60 
Asbestos packing, twisted or braided and graphited, for valve stems and 

stuffing boxes... Giesuiaravivs: er ueibiatea a lale sree athe 1. 40 
Asbestos wick, }- and I-Ib. balls... 50 








PIPE AND BOILER COVERING—Discounts, New York warehouses, are as 
follows: 
85% magnesia high pressure........ : aiipresteresesessse 50% 
. = ty iO 
Asbestos, air cell, for low-pressure heating { 2 we 70% 
and return lines... 2-ply 740; 
seit as © 





PORTLAND CEMENT—New York, $2.35@ $2. 59 per bbl 


without bags, in 
earload lots delivered on job. Bag cnarge of 40c. per bbl. 





STRUCTURAL STEEL—New York delivered price, beams and channels, 3 to 
I5-in.; angles, 3 to 16-in., }-in. thick; tees, 3-in. and larger; and plates, }-in. 
thick and heavier; all $3.34 per 100 Ib. 





COTTON WASTE—The following prices are in cents per pound: 





New York Cleveland Chicago 
Whit 10.00@ 13.50 16.00 15. 00@ 20.00 
Colored 9.00@ 13.00 12.00 12.00@ 17.00 
WIPING CLOTHS—Prices per pound in lots of about 600 lb., for washed, 
white wipers, as follows: 
CRMORR. oO. wiecwe-s : $0.15 
nn gohan aes Keeed ss eheeene . ° 15) 
Cleveland (per thousand)... ....0....ccscccccsccccers a aor 36.00 


LINSEED OIL—These prices are per gallon: 


NewYork Cleveland Chicago 





Raw in barrels (5 bbl. lots) $0.87 $0.99 $0.87 
WHITE AND RED LEAD—Per 100-lb. keg, base price, f.0.b. New York: 
-—— Dry —-— In Oil -— 
Current Xs Qs Current 1 Yr. “hee 
Red $13.75 $15 25 $15 25 $16.75 
White 13.75 3.25 13.75 5.25 





RIVETS—The following quotations are allowed for fair-sized orders from ware 
house: 

Tank rivets, yy-in., dia. and smaller, list (Apr. 1, 1927) less 50-10° EXTRA 
per 100 Ib. for }-in. dia., 35¢.; {-in., 15¢.; I- -in., 5¢.; lengths, I-in. and shorter, 
25c.; longer than !-in. up to and including 14§-in., 15¢.; longer than 5-in., 25¢ 
standard countersunk head, 25c. 


Structural rivets, a 100 Ib.: 
$5 





New York.. .00* Chicago. $3.50 Pittsburgh mill $2.75@ $3.00 
Cone-head boiler rive ts, per 100 Ib.: 
New York....... . $5 oo* ¢ ‘hicago... $3.70 Pittsburgh mill $2.90@$3.15 
*Full kegs 

REFRACTORIES—Prices in car lots f.o.b. plant: 

Chrome brick, eastern shippin ig points... ; net ton $45.00 
Chrome cement, 40@ 50% CreQ3, in bulk......... net ton 22@ 25 
Chrome cement, 40@ 5007, Cr2QO3, in sacks net ton 26@ 29 
Magnesite brick, 9-in. straights............ net ton 65.00 
Magnesite brick, 9-in. arches, mane and keys.. net ton 71.50 
Magnesite brick, Soaps and spits..... per ton 91.00 
Silica brick: Mt. Union, Pa. ; per M 43.00 
Clay brick, Ist quality, 9 in. shapes, Pennsylv alia, per M 43a 46 
Clay brick, Ist quality, 9in. shapes, Ohio per M 430 46 
Clay brick, Ist quality, 9in. shapes, Kentucky. per M 4310 46 
Clay brick, Ist quality, 9 in. shapes, Maryland per M 43@ 46 
Clay brick, 2nd quality, 9 in. shapes, Pennsylvana per M 35(a 38 
Clay brick, 2nd quality, 9in. shapes, Ohio.. ; per M 35(@ 38 
Clay brick, 2nd quality, 9 in. shapes, Kentucky per M 35 38 
Clay brick, 2nd quality, 9 in. shapes, Maryland per M 35@ 38 
Chrome ore crude, 40@50% ......... net ton 18.00@ 22.50 


BABBITT METAL—Delivered, 


New York, cents per lb.: 


ME MANR TEIN, aU RNONE MENON oa. ch vcs ssw aston oy. 10 5 ok wars, ARB wate aUNlataow ea clare 84.00 
Commercial genuine, intermedi: ite gr: ide 61.00 
Anti-friction metal, general service... .. 31.50 
No. 4 babbitt (f.0.b.) mp 13.00 
COLD DRAWN STEEL—Warehouse prices are as follows: 
New York Cleveland Chicago 
Round shafting and screw stock, per 1001b. base. $4 00 $3.90 $3.60 
Flats and squares, per 1001b. base... . 50 4.40 4.10 





BOILER FITTINGS—F. o. b. New York or Jersey City, discounts on list? 


Current 
Copper ferrules. ...........--+eeee- 70% 
INN Faso.) oon. sig a .aimrern toa tae 65-5% 
RD IIT. soos Gass. nawesnsenee 60% 
Boiler patch bolts 10% 
INI 52005 60% a: 0c. aieiw nes Ryall Koes dG Green ew anpIe aniemeoiretv abit 45% 
eee ee tee er te ee or re ee ee 10% 








WROUGHT PIPE—The following percentage discounts are to jobbers for 
carload lots at Pittsburgh mill: 
BUTT WELD 





Steel Iron 
Inches Black Galv. Inches Black Galv. 
Ly. Sees 62 50} POG Oiisk-s0eeces 30 
LAP WELD 

ee 55 434 Bers 23 7 
2} to 6 ‘ 59 i: een ee 26 VW 
7and 8..... 56 434 F COG is airasirsc 28 13 
Sand 10.... 54 414 POO TEs cicseemws 26 1 
ll and 12 53 404 

BUTT WELD, EXTRA STRONG, PLAIN ENDS 
ae 60 49} 106 BR...ccceee-ees 30 14 
2and 3 61 504 

LAP WELD, EXTRA STRONG, PLAIN ENDS 
eee 53 423 Me bae avin eaew 23 9 
24 to 4 37 46} Nera 29 15 
4} to 6 56 454 4} to 6 28 14 
7 and 8 52 394 PRN Be irekinses 21 7 
9 and 10 45 323 9to 12 16 2 
land 12 44 313 
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BOILER TUBES—FPollowing are net prices per 100 ft. in New York warehouse 
of tubes manufactured according to specifications of the American Society of 
Mechanical Engineers 


Size Lapweld Steel C. C. Iron Seamless Steel 
Cc cpa Reeuea enh anwald eee $17.07 
TOs ceedh heed ecierve ees 19 20 
Taccae anaes aw wba eens $38 00 17 92 
Di tandgsede dw de/nweewes 28 50 20 48 
Pe ere Pe ree $17 33 25 00 20 24 
hs shdnckdduwiebucwaas 19 84 28 25 23 00 
Dc ReN CARD LAEURKEWENS 21 60 34 00 26 03 

RekuRetwleeeer 25.50 42 50 27 04 
34 30.25 49 50 30 67 
Er ee 31.50 52 75 33 33 
aS 38.03 67 00 40.11 


Tubes 2} in. diameter, or smaller, over 18 ft. long, 10 per cent extra. 
These prices are net per 100 ft. based on stocklengths. If cut to 
lengths, billing will be based on the entire stock lengths. 
In addition to the above, standard cutting charges are as follows: 
2in. and sm: aller, 5c. per cut. 3 in., 9c. per cut 
2} and 2} in., 6c. per cut. 33 to 4i in. 0c. per cut 


special 


ELECTRICAL SUPPLIES 





ARMORED CABLE—Price per 1,000 ft.—5 per cent 10 days. 


lwo Cond. Three Cond. 


B. & S. Size Two Cond. Three Cond. Lead Lead 
M Ft. M Ft. M Ft. M Ft. 
No. 14solid..... $30.00 (net) $50.00 (net) $180.00 $220.00 
No. 12 solid..... 136.00 180.00 225.00 275.00 
No. 10 solid..... 185.00 235.00 275.00 325.00 
No, 8 stranded... 305.00 375.00 420.00 500.00 
No. 6 stranded... 440.00 530.00 see 838 8 8 8 8 wanxeen 
l'rom the above lists discounts are Lead Covered 
less than coil lots.... . 50% - % 
Coils to 1,000 ft........ 60%. eas re 30% 
1,000 to 5,000 ft. 627; 35% 
5,000 ft. and over 65% 380, 





CONDUIT, Price per 1,000 ft.; ELBOWS AND COUPLINGS, Per 100 pieces, 
f.o.b. New York, with 10-day discount of 5 per cent. 











—Conduit——— ——— Elbows -—-——Couplings 





Size Black Galvanized Black Galvanized Black Galvanized 
In. Per M Per M Per C Per C Per C Per C 
a $56.50 $61 34 $7.76 $8.83 $4.52 $4.92 
i 72.07 78.63 10.21 11.6? 6.46 7.03 
! 103.31 113.00 15.10 17.21 8.39 9 13 
Ih 139.77 152.88 20.51 23.07 11.78 12.75 
4 167.12 182.79 27.34 30.76 14.56 3.75 
2 224 835 245.94 50.13 56.40 19.41 21.01 
2} 355.50 388. 85 82.03 92.28 27.73 30.01 
3 464.88 508 50 218.74 246.10 41.59 45.01 
3h 585.30 637.74 483.04 543.46 55. 46 60.02 
4 714.17 776.30 558. 23 628.06 69.32 75.02 
CONDUIT BODIES AND FITTINGS —Black or galvanized. 
Less than $10 list $100 list 
$10 list to$!00 and over 
Standard package 10% 20% 28% 
Less than standard pac ke age... F ; 5% 10% 20% 





CUT-OUTS—Following are net prices each in standard-package quantities 
CUT-OUTS, PLUG, SOLID NEUTRAL OR 2 FUSE 














8. P. 7% aie icc searaeawnd $0.12 D. P. D. B $0.3) 
. P.M. L. .16 x P. Ss. B ; 35 
T. P Mt. L 27 PP. BD. B.. oag .47 
D. P. i Bias 16 
CUT-OUTS, N. E. C. FUSE, SOLID NEUTRAL OR 2 FUSE 
0-30 Amp. 31-60 Amp. 60-100 Amp. 
D. P.M. LL... : $0.27 $0.70 $1.75 
Z P. M. I ; revere 40 1 00 2.30 
a AS Seer oa eat 35 87 ore 
A ee Dawhncreenkers .67 1.50 
b. P. D B = he tehate 65 1.75 : , 
Cc ; 1.42 - feo 
.. P. to D. P. D. B a ° “ao 2.10 wie” es 
FLEXIBLE CORD—Price per 1,000 ft. in coils of 250 ft.: 
No. 18 cotton reinforced heavy $17.75 
No. 16 cotton reinforced heavy 22.00 
No. 18 cotton reinforced light 14.50 
No. 16 cotton reinforced light saa ss eke eeon 18,35 
No. 18 cotton Canvasite cord. . caalaeahcah Sema “amis Ronee a aes 14.75 
No. 16 cotton Canvasite cord ‘ 17.20 
No. 16 super service cord or similar (2 wire) in 1,000 ft $82.00 *90.50 
No. 14super service cord or similar (2 wire) in 1,000 ft 121.00 *133.10 
*Less than 1,000 ft. 
NATIONAL ELECTRIC CODE FUSES, NON-REFILLABLE— 
250-Volt Std. Pkg. List 600-Volt St : Rs kg. List 
3-amp. to 30-amp, 100 $0.15 3-amp. to 30-amp., $0.30 
35-amp. to 60-amp., 100 .30 35-amp.to 60-amp., 100 .60 
6l-amp. to 100-amp., 50 .90 65-amp. to 100-amp., 50 1.50 
10l-amp. to 200-amp., 25 2.00 110-amp. to 200-amp., 25 2.50 
20!-amp. to 4N0-amp., 25 3.60 225-amp. to 400-amp., 25 5.50 
40l-amp. to 600-amp., 10 5.50 450-amp. to 600-amp., 10 8.00 


Discount: 
age, 60%; 


Less 1-5th standard pack- 
1-5th to standard package, 


64°; standard package, 68%, 








RENEWABLE FUSES—List price each: 





; 250-Volt 600-Volt Std. Pkg, Carton 
Sizes List-Price List-Price Quantity Quantity 
1 to 30-amp....... $0.50 $1.10 106 10 
35 to 60-amp. 1.00 1.25 100 10 
65 to 100-amp....... 2.00 3.00 50 5 
110 to 200-amp...... 4.00 5.00 25 5 
225 to 400-amp....... 7.50 11.00 25 1 
450 to 600-amp....... 11.00 16.00 10 1 
REFILLS— 
Ito 30-amp.... $0.03 ea. $0.05 100 100 
35to 60-amp....... .05 ea, .06 100 103 
65 to 100-amp....... 10 ea. 10 50 50 
110 to 200-amp.... 5 ea a 25 50 
225 to 400-amp.. 30 ea 20 25 25 
450 to 600-amp 60 ea 60 10 10 
Discount Without Contract—Fuses: 
UE MII 0h ari aha, sue tun Ca Oecd da Ra 5% 
Unbroken carton but less than std. pkg............ 229 / 
| SE ere Ore nani coe ne 40% 
Discount ct ithout Contract—Renewale: 
RONG BOM OUR. DEE So oink sc ccceccccccvceccte Net list 
CORAMREERTED IRON RE. ow go cecc cc cccvcccsccuccecs eons 40°% 
Discount With Contract—F uses: 
Broken cartons. . 10% 
Unbroken cartons but less s than standard package.. 26% 
RN ee oe. wc edeeenberemnbamis 42% 
Discount With Contract—Renewal:: 
PMU CUE MNEOIR. 5.5 6.0's ccs, soso cess entinaeees Net list 
II oi ors beso ocie nce cenewee oneeeea N 
FUSE PLUGS, MICA CAP— 
0-30 ampere, standard package (500)... 2... 0. ee cee ee eee $2.75 
0-30 ampere, less than standard package......... 2... 2... cece eeeee 3.00 








LAMPS—Relow are present quotations in less tha 


n standard package quantities 
on Mazda standard A type bulbs: 





-— 100—130 Volt-——--— - - 200—260 Volt —————~ 
Watts Type Price Fach Watts Type Price Each 
15 A 17 $0. 23 25 4 19 = $0. 28 
_— —--—— General —-— — 50 A 21 . 28 
25 A 19 23 100 A 23 ia 
40 A 21 . 23 
50 A 21 25 
60 A 21 25 
100 A 23 40 


Standard pkg. quantities are subject to discount of 10% from list. Annual con- 
tracts ranging from $75 to $300,000 net allow a discount of 15 to 40% from list. 





PLUGS, ATTACHMENT— 














Each 
Porcelain separable IN, GOR. Sak eseawd: da keine wuitiemweens $0 18 
Composition 2-piece attachment plug pee ome 
Swivel attachment nlug ‘ petra denaaes Ay 
Small size—2 Pe. Plug—Composition.. ‘ waters 07 
RUBBER-COVERED COPPER WIRE—Per 1000 ft. f. 0. b. New York: 
Solid Solid Stranded, Solid 
No. Single Braid Double Braid Double Braid Duplex 
Se Ss $9.00 $10 80 $17.05 
_ eee Pe 9.70 12.20 14.20 23.20 
° Fee 15.70 18 10 30 15 
Tn eretpikeia's ets th 18.70 21.40 23 70 41.75 
6.. am ‘ 33.75 va 
dics ad erp dca pieheainiae 47.00 
ae 66.25 
, SEE ree 91.00 
__ SSSR es etree ee 112.50 
SAO er ee 133 00 
SRE eee eins 159 40 
PL ic atvcwnciawake  v8ewes 190 24 
SOCKETS, BRASS SHELL—Price each, net: 
—! In. or Pendant Cap—~ ————i In. Cap——— 
Key Keyless Pull Key Keyless Pull 
Standard package. $0.17 $0.15 $0. 22 $0. 20 $0.18 $0. 25 
Unbroken carton... .18 .16 . 23 Ry 19 . 26 
Broken carton.... 20 .18 25 24 21 . 28 
WIRING SUPPLIES— 
Friction tape, 3 im., Jone 100 Ib. 33c. Ib.< FOO Mh. Jota... 00k cee 31c. Ib. 
Rubber tape, { in. "Jess 100 Ih. 35c. Ib.; 100 Ib. lots. aane . 330 Wd. 
Wire solder, less 100 Ib. 33c. Ib., 100 Ib. lots.................... 31e. Ib. 
Soldering paste, 2 oz. cans prellegGigia siden aWta ais «nm Gelwe maaan $}.00 doz 





ENCLOSED SWITCHES, KNIFE—S:fety type, 
or a.c., N.E.C. 


externally operated, 250 d.e. 


TYPE “C” FUSED BOTTOM 


Size, Double Pole, Three Pole, Four Pole 
Amp. Each Fach Each 
30 $4.50 $6.00 $7.25 
60 7.50 8.25 10.50 
100 10.50 13.00 22.50 
200 16.00 20.00 30.00 
Discounts: 
ee 8 a re 30%, 
$25 .00 to $50 0 list value Fe eh Ree 30-56% 
$50.00 list value OF OVE... . ccc sccccees ees 35% 











